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a G-Lj@BJDIKp`IjUrJTIji�kHGV@�p`=
IKO�Q$s^k�=^U�I i�UoIjU,JDkHG�U�JDEtg�=#OBu&Q�E i LKGV@VA,e�@VJTJTG-A,IKQ`JTG�A]@Fi JDIKQHC!@BJ�kHIKC�k

G�QHG-ATCFIfGVU�@BQtg g�G�QtUrIKJDIKGVUKJ>M>kHG�i OFLKLfIjUrIKOFQ U�OVu/CFO�Ljg Q`Eti LfG�I,@VJ�JTk^G a G�L @BJDIKp`IjU�JDIji � GV@�p`= Z O�Q
} OFLfLKI g�G�A�L a �,ZT}NM sHADOVp�I g�G/@�U�O�EHAli G/OBu;kHIKC�k�g�G�QtUrIKJr=�e�@BJDJTG�ANuwOFA[JTkHG�UrJTEtg�= @BQtg#i ATGV@VJTIKO�Q
OBu&@hQ^OBpqG-L U�Jl@VJTG/OVu>e!@BJTJDG�APO`JTkHG�Q Et@VASRBTSU LfEHOFQ � Lj@�U�e�@/LVQWU �XM J M>kHG/gH@VJl@�U�G-J,UrJTEtg�IfGVg�IfQ
JTk^IjUNg�I UTU�G-ATJl@VJTIfOFQ�IjU�Jl@YRqG-QhuwATO�e W E"Z W E�IfQ�JDG�Al@�i JTIfOFQtU;@BJ @�i G�Q`JTG�A�OVuze�@�UTU�G�QHG�ADCF=�OVuN[]\ �
U GP^FOHe�GS@FU�E^ATGVg�IKQ�UrEHe�e�G�A �F���F� J M>kHIjUNIjUNJTkHG�xtAlUrJ,UrEtilk#gH@VJl@/sHATO`g�E i GVg#@BJ a �,ZT} JtM>kHG
@BQ @BLK=^U�I U'sHATGSU�G�Q`JTGVg�kHG�ATG�uwO`i EtU�GSU'EHstOFQ�JTkHG�e�GS@FU�E^ATG�e�G-Q�J OBu[dt@BL @BQti G!uwE^Qti JTIfOFQtUKO�_NkHI i k
@BADG�QHGP_ OFd U�G�ADpF@VdHLKGSU>IKQ�JTkHG xtG�Ljg�OBu kHGV@�p�=�IKO�Q�sHk�=^U�I i�U`J`M>kHG�dt@VLj@VQti GouwEHQ i JTIfOFQ�uwOFANkHGS@Sp`=
IKO�Q
sHk`=^U�Iji-U.IjUNIKQ`JTADO`g�Eti GSg!IfQ�<N@FUTUKO X @BQ^IKG�LfGP_NIji`abO�@VQtg � Al@VJTJPO � k`=HUKJ a G-p"J � G�JTJ]J'c0d-O �fe4g4h
L ���F��� M JtM>k^G'g^@BJl@9_;G�ATG[Jl@YRqG-Q�_NIKJDk�JTkHG \ M W[a L \ OFLfG�QHOFI gH@BL M A]@FiiRqG�A W J ao�[Z]}NM g�G�JDGVi JTO�APO
_NIKJDk�@BQt@VLK=^U�IjUNstG�A�uwO�ATe�GSghOFQ�ilkt@BADCFGVg�st@BADJTIji LKGVU�IKQ�@'stU�G-Etg�OFA]@BsHI g�IKJr=�ADG�CFIfOFQ�OBukjml�j8n*[4op\8J

M>kHG'd @BLj@VQti G,uwEHQti JTIKO�Q�e�GV@FUrEHATGSg�uwO�A i OFQ U�G�ADp�IfQHC�ilkt@VATCFGfqV@BQ`JTIrTrilkt@VATCFG�sHIfOFQ�st@BIfAlUN@FU[@
uwEHQti JTIKO�Q'OVutAl@VsHIjg�IfJr=oI U sHADGVg�I i JTGVg JTO kt@�pqG>@N_NIjg`JTk9_Nk^Ijilk|IfQtg�I i�@BJDGVUvJTkHG;JTIfe�G OVutkt@�g�ATO�QHIsaV@PT
JTIfOFQ�OBu�JDkHG�e�GV@FUrEHATGSghst@BADJTI i LKGVUKJ } kt@BADCFG4qS@BQ`JTIrTrilkt@BADCFGVg�st@BADJTI i LKG�st@VIKAlU @BADG�i ATGV@VJTGVg�@VJoJDkHG
UT@Ve�GNstOFIfQ�JzIfQ�Urst@Fi GoJDIKe�GBOV@VQtg�@BATG[i O�ATATG-Lj@BJDGVg'IKQ/A]@BsHI g�IKJr=BJ � @VIKAlU)_NkHI i k�@VATG[i ATGS@BJTGSg'GV@BADLK=
kt@�pqG�@W_NIjg�G�UrG�st@VAl@BJDIKO�Q
IKQ�Al@Bs^Ijg�IfJ�=�g`EHG,JTO�g`Iut EtU�IfOFQ�J � OY_;G�pqG�A]OFst@BIfAlUv_NkHIjilk�@BADG�i ATGV@VJTGVg
Lj@VJTG kt@�pqG @|Qt@VATADOY_ UrG�st@VAl@BJDIKO�Q�IKQ�Al@VsHIjg�IfJr=BJq<N@BL @BQti G�uwEHQ i JTIfOFQtU)_NIKJDk�@�dHATOm@Fgw_NI g�JTk�U�k^OY_
@BQ GV@BADLK=�kt@Fg`ATOFQ^IsaV@VJTIKO�Q @VQtg @VATG�ATG`x GVi JTIfpqGhOVu�i OFLKLfIjUrIKOFQ Uy_NkHI i k i�@VQ dtG�g�GVUDi ATIfdtGVg�@FU�@
U�E^s G-ATstOqUrIKJTIfOFQ�OBu Q`Eti LfG�OFQ/T Q`Eti LfG�OFQ i OFLfLKI U�IKO�QtU`J <N@VLj@BQ i G�uwE^Qti JTIfOFQtUW_NkHIjilk kt@�pqG�@�Qt@VATADOY_
_NIjg`JTk U�EHC�CFGVUrJ'Lj@VJTG�kt@Fg`ATOFQ^IsaV@VJTIKO�Q�_NkHI i k#I U IfQtg�I i�@BJDIKpqG'OVuNJDkHG�uwO�ATe�@VJTIfOFQ#OBu[@zQWU � J Z Q



@Fg^g�IKJDIKOFQ�JTO�L @BJTGNk @Fg�ADOFQHI aV@BJDIKOFQ0Obx OY_ i�@BQ�Qt@VATATO�_ JDkHGNdt@BL @BQti G�uwEHQ i JTIfOFQF_NIjg`JTk�G�pqG�Q'e�OFATG
JTk @BQ/RTE U�JNJTk^G uwO�ATe�@VJTIfOFQ�OBu QWU � J

M>kHG/dt@VLj@BQ i G�uwE^Qti JTIfOFQ$_&@FUoe�GS@FU�E^ATGVg�uwOFA�@BLfL�i k @BATC�GVg
st@VATJTI i LKG�st@BIfAlU�@BQ g
sHIKO�Q$st@VIKA]U
@FU @'uwEHQti JDIKOFQ�OVu�stU�G-Etg�OFA]@BsHI g�IKJr=BO&_NIfJTk�ATGSU�stGVi JNJDO�uwO�EHA,i G�Q�JDAl@VLKIKJDIKGVU�OBu i OFLfLKI U�IKO�QtU>Al@VQHCFIfQHC
uwATO�e�JTk^G|e�OqU�J&i G�Q`JTA]@BLvJDO/JTkHG�stG�ADIKsHkHG-Al@BL JHM>kHG�dt@VLj@VQti G,uwEHQti JDIKO�Q�_&@FUN@VLjU�O�e�GV@�U�EHADGVg�uwO�A
sHIfOFQ�st@BIfAlU�@FU�@ouwEHQti JDIKO�Q/OBuPA]@BsHI g�IKJr=BJ ~ OFA�JTk^GVU�GNe�GS@FU�E^ATG�e�G-Q�J]U`O�IKJ IjU uwO�EHQtg/JTkt@VJ.JDkHG[i G�Q`JVT
Al@VLPG�pqG�Q`JlU�kt@�pqG�@'Qt@BADATO�_ dt@VLj@VQti G,uwEHQti JDIKO�Q�_Nk^G�Q�i OFe�s @BATGSghJTO/stG�ADIKsHkHG-Al@BLPG-pqG�Q�J]U`OB_NIKJDk
@#U�e�OqOFJTk pF@VATI @BJTIfOFQ IfQ JTk^G�IKQ`JTG�ADpqG�QHIfQHC�i G�Q`JTAl@VLKIfJTIKGSU`J M>kHG �,Z � Z�c U UrIKe�EHLj@VJTGVg#Q�E i LKG�O�Q8T
Q`Eti LKG-OFQ�IKQ`JTG�A]@Fi JDIKO�QtU>kt@FU[@ _NI g�JTk�i O�QtU�I U�JTG-Q�J _NIKJDk�JDkt@BJ[OBu�JDkHG�s G-ATIKs^kHG�Al@VL gH@BJ]@hdt@VLj@BQ i G
uwEHQti JTIKO�QtU`O-_NkHG�Q#JTk^G/U�IfehE^Lj@BJDGVg�G�pqG�Q`JlU @BADG/sHATO`i GSUTU�GSg
JTkHADOFEHC�k @ \ M W,a g�G�JDGVi JTO�A�U�IfehE/T
Lj@VJTIfOFQ�J W <PRTOFA RqG�Q#JTk^G�ATe�@VL e�O`g�G�LzIfQ$JDkHG�U�IfehEHL @BJDGVg \ M W,a g�G-JTGVi JDOFA,C�IKpqGVU�@�sHIfOFQ�st@BIfA

dt@VLj@BQ i G�uwEHQti JDIKOFQ?_NIjg�JDk�_NkHIjilk�IjU9_NIjg`G�A/JTkt@VQ JDkHG�i G�Q`JTAl@VL>G�pqG-Q�J]U�L @BLfJTkHO�EHCFk Qt@BADATO�_>G-A
JTk @BQ stG�ADIKsHkHG-Al@BL M J � O�_>G-pqG�A,JTk^G�@�gHg�IKJDIKO�Q OBuNxtO�_ Qt@VATADOY_ U'JDkHG�<PRTOFASRqG-Q$e�O`g`G�Lzdt@VLj@BQ i G
uwEHQti JTIKO�Q#JTO�JTk @BJ�OBu&JTkHG�i G-Q�JDAl@BL gH@VJl@8J M>kHG�i OFQ`JTATIfdHEHJDIKOFQ#OVuNJDkHG�@Fi�i G�sHJl@VQti G/OVuNJTk^G�g�G�JVT
GVi JDOFA�_N@�U.UrJTEtg`IKGVgW_NIKJTk/p�@VATIKO�EtU e�I���GSg G-pqG�Q�J]U`O�stUrG�Etg�O�Al@VsHIjg�IfJr='i EHJlUKOq@BQtg9_NIfJTk�@,g`Iut G�ATG-Q�J
QHO�ATe�@VLKIsaS@BJTIfOFQ�e�G�JTkHO`g�IKQ�JTkHG�dt@VLj@VQti G,uwEHQti JDIKO�Q
i-@BLji EHLj@VJTIKO�Q�J

M>kHGVUrG>e�GV@�U�EHADG�e�G�QqJ]UHIKQtg�I i�@BJDG�JTkt@VJzi G-Q�JDAl@BLqG-pqG�Q�J]UvUrEHCFC�GVU�JzL @BJDG.k @Fg�ADOFQHI aV@BJDIKOFQ0OY_NkHI i k
IjU�i O�QtU�I U�JDG�Q�Jk_NIKJTk <PRTOFA RqG�Q#e�O`g�G-LzsHATGSg�Iji JDIKO�QtU=_NIKJDk$JDkHG�IKQti LfEtU�IfOFQ#OVu @Fg^g�IKJDIKOFQ @BL�Al@�g�Ij@VL
xtO�_WJHM>k^G,dt@BL @BQti GouwEHQti JDIKO�Q�_NIjg�JDk�OBu JDkHG,stG�ADIKsHkHG-Al@BL i OFLfLKI U�IKO�QtUzIjU;i OFQtUrIjUrJTG�Q`Jv_NIKJTk�e�O`g�G�L
sHADGVg�Iji JTIKO�QtU>IKQ i OFADs O�Al@VJTIKQ^C�@/UrEHstG�ATstOqUrIKJDIKOFQ#OVuzQ`Eti LfG�OFQ/T Q`Eti LfG�OFQ�UDi�@BJDJTG�ADIKQHC J
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M>kt@BQ RHUNCFO�JDO�@/Q`EHehdtG�A�OVu�stG�OFsHLfGBOHe�OmU�JNOBu @BLfLPJTO�� @�=`QHG�M O�QVRTGVUKO � k X uwOFA[U�EHsHstO�ATJ
@BQ g GSg�IKJDIKQHC J � EHCmU'JTO
u @Ve�IKLf=�@BQtg$uwATIfG�QtgHU9_Nk^O#sHEHJ/EHs�_NIKJDk�JTkHGVUrIjU T _NADIKJTIfQHC�@BQ g g^@BJl@PT
@BQ @BLK=^U�I U>ATG�L @BJDGVg�U�IKLfG�Qti G @BQtg�e�OqO`gHU`J

� ATOBuwGSUTU�IfOFQt@VLKLf=BO Z�� g�LKI RqG�JTO�JTkt@VQ&R X APJ ?
Ijilkt@BG�L } k^G�ATQHG-=�uwOFA U�G�JDJTIKQ^Che�G�OFQ#JDkHG'st@VJTk
JTO#ADGVU�GS@BAlilk�ATG�L @BJDIKp`IjU�JDIji/kHGV@�p`=$IfOFQ�sHk`=HUrIji�UKJzM>kt@VQ&RHU/JTO � ADOBuwGVUDU�OFA]U�U[@BAD=��$GSU�J�u @VLKL&@BQtg

\ i O�JTJ � A]@BJDJ.uwOFA;e�@BQ`=/G�QHLfIKC�k�JDG�QHIKQ^C�g�IjUDi EtUDU�IKO�QtU`J^?#@BQ`=hJDkt@BQ RHU�CFO/JTO�JTkHG X G�s @BATJDe�G�Q`J�OBu
_ QHG�ADCF=�@BQtghJDkHG c @VJTIfOFQt@VL \ i IfG�Qti G ~ O�EHQtgH@VJTIKO�Q�uwOFA>s^ATOVp�I g�IKQ^C uwE^Qtg�IKQ^C'JTO @BLfLKO�_ JTkHI U.Jr=`s G
OBu G �Hi IKJTIfQHC�@BQtg�IKQHQ^OBp�@VJTIKpqG[ATGVUrGV@BA]i k�JTO�kt@VsHstG�Q�J

W LKJDkHOFE^CFk�JDkHG=_;OFA R Z g�Ijg/OFQ�JTkHG _ LKGVi JDATOm?#@BCFQ^G�JTI i } @VLKOFADIKe�G-JTG�A g�Ijg/QHO�J>e�@�RqG>IKJ�IfQ�JDO
JTk^IjUNg�I UTU�G-ATJl@VJTIfOFQ�OHJDkHG�ATG[IjUN@'st@VATJ OBu e�GoIfQ�JTkHOmU�G�OFsHJDIji�@VLvxtdtG�AlUKJ Z kHO�stG|JDkHG } @BLfOFATIfe�G�JDG�A
dHADIKQHCmU�EtU>IfQ�JDG�ATGSU�JTIfQHC/g^@BJl@'uwOFA =qGV@VAlU>JTO�i OFe�GBJ

M>kt@BQ RHUhJDO W sHsHLKG�i O�e�sHEHJDG�A|uwO�A b�\�� OzJDkHG�I � O`g"O;@BQ g JTk^G1U��&J;M>kHGVUrGz_>G-ATG�IKQtg`IjU T
stG�QtUD@BdHLfGhuwOFA'u @�U�J/g^@BJl@#@VQt@BLf=HUrIjUKOz@BQ g i-@BATAD=�IfQHC
e�=
JDkHGVUrIjU|JDG �`J'@VQtg ehE U�Iji'JDO$RqG�G�s�e�G
kt@VsHs�=bJ

� IfQHC/OBu \ _&@Be�s } @FUrJTLfG�� \ OFe�GVgH@�=BOH@VLKLPJDkHIjUX_NIfLKLP@VLKLPdtG�=qOFEHA]U`J��
� ADIKQti G � G�ATdtG�ADJ
� � kt@VJPOtJTkHG�i E^ATJl@VIKQtU�!"�

# ��� �%$'&($ � ����� 
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* �$+-,/./0)132 45,/�!0-+ *
[4J [ Q Et@BA R$UoLfEHOFQ � Lj@�U�e�@ J9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [
[4J � a G�Lj@VJTIKp`IjUrJTI i � GS@Sp`= Z O�Q } O�LKLKI g�G�A J9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \
[4Jp\ \ M W,a JWJWJ9JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ �

6 	)�����7�8+:9�;=<>. 6@?-?-? A
� J [ ?#@BC�QHG�J JWJ9JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ e
� J � M>kHG M>IKe�G � ATOVRTGVi JTIKO�Q } kt@Be�dtG�AvJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ g
� Jp\ M>kHG M ADIKCFC�G�A JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ �
� J � } G�Q`JTA]@BLKIfJr= J9JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [P\
� JCB _ pqG�Q`J } EHJlU JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ �
� J e MPAl@FiiR } EHJ]UXJ9JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ e
� JED � @VATJTI i LKG Z g`G�Q�JDIyx i-@BJTIfOFQ:J9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ g
� J g � k�=^U�I i�@BL } k @BAl@�i JTG-ATIjUrJTI i�U>OBu @hMPAl@�i R JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ � [

F �&G ;H��<>I!<>+34J;K�)23+ 45,/�!0-+ 6@F
\8J [ X G x QHIKJDIKOFQ J9JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ � \
\8J � � ATGVg`Iji JDIKOFQ U JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ � D

L ��+ <>INM OP�8O�QR;J,/G30)1 F-?
�&J [ \ OVuwJV_&@BADG JWJ9JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \ �

�&J [4J [ \ M W[a JTO � O`i�@BL X @VJl@ } OFQ`pqG�AlUrIKOFQ JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \ �
�&J [4J � � O`i�@BL X @BJl@ W Qt@VLK=^U�I U JWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \4\

�&J � X @VJl@�Q Et@VLKIKJr= J�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \ �
�&J � J [ � OFCFdtOqOfR Z Q`uwOFATe!@BJTIfOFQ JWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \ �
�&J � J � W e�OFE^Q�J;OBu X @VJl@FJWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \ e
�&J � Jp\ UoA]@BsHk^Iji�@VL X @VJl@�Q Et@BLfIKJr= } k^GVi REJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \SD
�&J � J � � ADOFC�Al@Be�e�IKQHC�Q Et@BLfIKJr= W UTU�E^Al@BQ i G J�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ �&[
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� JNJ9JWJ9JWJ�JyJ�JWJ [4[
� J � \ ilkHG�e�@VJTI i�OVu;@/M �>} U�GVi JTOFAN_NIfJTk�IKQ^QHG�A @BQ g�OFE^JTG�ANst@�gHU � \SD�� J JWJ�JyJ�JWJ [ �
� JCB ?
IKQ^IKe�EHe dHIj@�U>=qGV@BA ���F��� \ M W,a G�pqG�Q`JlU)_NIfJTk�uwO�EHA i G�Q`JTA]@BLfIKJr=/dHIKQ U�L @BdtG�LKGSg"J	[ �
� J e � U�G�E g�OFA]@BsHI g�IKJr=�kHI U�JDOFCFA]@Be�uwOFA[i G�Q`JTA]@BL G�pqG�Q`JlU.IfQ�JTkHG T eF� JCBhi e�pqG�ATJDG �/dHIfQ�J [
B
� JED � U�G�E g�OFA]@BsHI g�IKJr=�kHI U�JDOFCFA]@Be�uwOFA[i G�Q`JTA]@BL G�pqG�Q`JlU.IfQ�JTkHG � i e�pqG-ATJTG �hdHIfQ�J J [
B
� J g ^�G�ATJDG ��g�IjUrJTADIKdHEHJDIKO�Q
uwOFA�=qGV@BA �F�F��� G�pqG-Q�J]U�EtUrGVg#IKQ#JTk^G�@BQt@VLK=^U�IjUKOP@BLfL uwOFE^A

i G�Q`JTA]@BLfIKJTIfGVU>@VATG�U�k^OY_NQ0J JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ e
� J h g _ qVg��$pHUKJ e�OFe�G�Q`JTE^e uwOFA,QHG-Cq@BJDIKpqG i kt@VATC�GVg
st@BADJTI i LKGVU>I g�G�Q`JTI xtGVg�@FU,sHADIuT

e�@VAT='IfQhJDkHG[M �&} uwO�A �FEHLK=�gH@VJl@/J�M>k^G,LKIfQHGVUzg�A]@P_NQ�JTkHADOFEHC�k�ATG-sHATGVUrG�Q`JzJTkHG
sHADGVg�Iji JTGVg�g _ qSg	��uwATO�e�JTk^G'<>G-JTkHG`T <>LKO`ilk�GV{ E @BJTIfOFQ�uwOFA g`Iut G�ATG-Q�JNst@VATJDIji LfGVU
@FU�Lj@Vd G-LKGVg"J M>kHG�g�IrtvG-ATG�Q`J�U�kt@�g�GVU|ADG�sHADGVU�G�Q`J�g�G�QtUrIKJr=
OVu JTA]@FiiRHUKO _NIfJTk�JTkHG
kHIfCFkHGVUrJ�g�G�Q U�IKJr=�dtG�IKQ^C�IKQ#JDkHG/i G-Q�JDG�AoOVu;JTkHG/sHIfOFQ#ADG�CFIfOFQ�O @BQtg#JTk^G'LKO�_;GVU�J
OFQ�JTkHG�GVg`CFGVU>OVu�JTkHG�sHADOFJDOFQ
ADG�CFIfOFQ�J�J9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ h

� J [ � M>kHG c��	� pF@VLKEHGSU uwO�Az@VLKL`QHG�Cq@VJTIfpqG.s @BATJDIji LfGVUvst@�UTU�IfQHC,JDAl@FiiR�i E^JlUPIKQ'e�IKQHIfe/EHe
dHI @FUNATEHQE[ � � g�� [
B/J M>kHGFU,@VEtUTUrIj@VQ
xtJNe�@BA RHU�JTkHG�sHIfOFQ U�IKC�Qt@BL J&J9JWJ�JyJ�JWJ �F�

\8J [ W UTilkHG�e�@VJTIji�OBu&JTkHG�i OFLfLKI U�IKO�Q�g�EHADIKQHC�kt@Fg�ADOFQHI aV@BJDIKO�Q�J W ATADOY_ U,JDO
JTk^GhLfG uwJ
@BQ g ADIKCFk`J�ATG�sHADGVU�G-Q�J�JTkHG U�sHADGV@Fg`IKQHC�OBu�e�@VJTJDG�APJ W ADATO�_ UhG�e�G�ATC�IKQHC
uwADOFe
JTk^G g�O�JlU�ATG�sHADGVU�G-Q�J�s @BATJDIji LfG
st@VIKA]U
i ADGV@BJDGVg JTO�CFG�JDkHG�APJ M>kHG�Rl@BC�CFGVg LKIKQ^GVU
ATG-sHATGVUrG�Q`JNJTkHG�IKQ`JTG-Al@Fi JTIKO�QtU.OVu�JTk^OqU�G�st@VATJDIji LfGVU>IKQ�JTk^G|e�GVg�IKE^ezJ JWJ�JyJ�JWJ � B

\8J � M>kHG&U�kt@Vs G;OBu^JTkHG�dt@VLj@VQti GzuwEHQti JDIKO�Q|s^LKOFJDJTGVgouwO�A @�stG�AruwGVi JPg`G�JTGVi JTOFA]J � LKE UTU�GSU
@BADGouwATO�e�JTk^G,UrJl@BJDIjUrJTIji-@BLve�GV@FUrEHATGBOf_NkHG�ATGS@FUNUT{qEt@VATGVUv_NIKJTk!i IKA]i LKGVU�@VATGouwADOFe
R`QHO�_NQ
dt@VLj@BQ i IKQHC/s @BIKA]U`J	JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ � D

�`IKI



\8Jp\ <N@BL @BQti G.uwEHQti JTIKO�QtUvuwOFA sHIKO�QtUXL JDOFs M @BQtg�sHATO�JTOFQ U LwdtOFJTJDOFe M i�@VLji EHL @BJDGVg _NIKJTk
ATGSU�stGVi J�JTO�� 
 Jz<PRTO�ASRqG�Q JTkHG�ADe�@BL;e�O`g�G�L UrIKe�EHLj@VJTIfOFQtU�OBu @ QWU � @BADG
IKQ
i IfAli LfGVUN@BQtg#UD{ E @BATGSU`J � � M �,ZrW s-Zos�i OFLKLfIjUrIKOFQ U L ATG-sHATGVUrG�Q`JTIKQ^ChJDkHG'kt@�g�ATO�Q
Cq@�Uoe�O`g�G-L M @VATG�U�k^OY_NQ�IKQ�JTADIj@VQHCFLfGVU � �=D
� J JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ �4g

�&J [ @ M[} kt@BADCFGVg�st@BADJTIji LKG�st@BIfA,@VQtg�d M sHIfOFQ�st@BIfAodt@VLj@VQti G|uwE^Qti JTIfOFQtUNe�GV@�U�EHADGVg
uwOFA�ADEHQtU9[ � �B\ � B h OX[ � � B �F�fe ON[ � �JB � [ � Oz@VQtg�[ � � e��F�4h J b s G-Q#JTATI @BQHC�LKGVU[@BATG
� �F� kHI s^ATO`g�Eti JTIKO�Q
LfIKdHA]@BAT=bOH@BQ g
i LfOqU�GSg!JDATI @BQHC�LKGVUN@VATG � �F� k^e$J JWJ�JyJ�JWJ \4\

�&J � ?
EHLfJTIKs^LKIji IKJr=Ng�I U�JDATIKd^EHJTIfOFQ,uwOFAPdtOFJDk'JDATIKC�CFG�A]U E U�GVgouwOFAPJDkHG;gH@BJ]@oUrG�J @BQ @BLK=/a�GVg
kHG�ADGBJ$J9JWJWJ9JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \ g

�&Jp\ W LfLti k @BATC�GVghst@VATJDIji LfGVU QHO�ATe�@VLKIsa-GVg|e�O�e�G�Q`JTEHe g�I U�JDATIKd^EHJTIfOFQ'uwOFA&@ M i G�Q`JTAl@VL
@BQ g�d M stG�ATIfsHkHG�A]@BLvG-pqG�Q�J]U`J J9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \ g

�&J � W LfLPilkt@BADCFGVg�st@VATJTI i LKGSU.QHO�Q8T Q^OFATe!@BLKI a�GVghpqG-ATJTG ��g�IjUrJTATIfdHEHJDIKOFQ�uwO�A @ M i G�Q`JTAl@VL
@BQ g�d M e�Ijg^i G�Q`JTAl@VLHG�pqG�Q`JlUKJBJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \ h

�&JCB W LfLHilkt@BADCFGVg/st@VATJTI i LKGSU QHO�Q8T QHOFADe�@BLfIsa�GVg�pqG�ATJDG ��g�IjUrJTADIKdHEHJDIKO�Q'uwOFA�@ M e�Ijg�stG�A T
IKs^kHG�Al@VL @BQtg�d M stG�ATIfsHkHG�A]@BLPG�pqG-Q�J]U`J&JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ \ h

�&J e W LfL>ilkt@VATCFGSg s @BATJDIji LfGVU,QHOFADe�@BLfIsa�GSg1l�g�IjUrJTADIKdHEHJDIKO�Q$uwOFA @ M i G�Q`JTA]@BL&@BQtg d M
e�I gHi G�Q`JTA]@BLtG�pqG�Q`JlUKJ�J�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ � �

�&JED W LfL i kt@VATC�GVg st@VATJDIji LfGVU'QHOFADe�@BLfIsa�GSg�l�g�IjUrJTATIfdHEHJDIKOFQ�uwOFA�@ M e�Ijg�stG�ADIKsHkHG-Al@BL
@BQ g�d M stG�ATIfsHkHG�A]@BLvG-pqG�Q�J]U`J J9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ � �

�&J g @ M�W LKL�ilkt@BADCFGVg�st@BADJTIji LKGVU,QHO�ATe�@VLKIsa-GVg
stU�G-Etg�OFA]@BsHI g�IKJr= g�IjUrJTADIKdHEHJDIKO�Q�i OFe�T
st@VATGVg�JTO/d M sHIKO�Q�stU�G�E g�OFA]@BsHI g�IKJr=�g�I U�JDATIKd^EHJTIfOFQ�J J9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ �&[

�&J h �,Z � Zrc UNTSU _�W,c M#QHO�ATe�@VLKIsa-GVg,@ M e�O�e�G�Q`JTEHe g�I U�JDATIKd^EHJTIfOFQ,uwOFA @BLfLHilkt@BADCFGVg
st@VATJTI i LKGSUN@BQtg�d M Al@VsHIjg�IfJr=�g�I U�JDATIKd^EHJTIfOFQ�uwOFANsHIfOFQtUKJ)JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ � �

�&J [ � �,Z � Zrc UNTSU _�W,c M @ M QHO�Q8T QHOFADe�@BLfIsa�GVg pqG�ADJTG � g�I U�JDATIKd^EHJTIfOFQ @VQtg d M Q^OFAVT
e�@VLKIsa-GVgwl�g�IjUrJTATIfdHEHJDIKOFQ0OHd O�JTk�uwOFA ilkt@BADCFGVg�st@BADJTIji LKGVUKJ$J9JWJ9JWJ9JWJ�JyJ�JWJ �B\

B8J [ @ M�} G�Q`JTA]@BLNL i IKA]i LKGSU M @BQ g�e�I g�stG�ATIfsHkHG�A]@BLvL UT{qEt@BADGVU M ilkt@VATCFGSg
st@BADJTIji LKG'd @BLuT
@BQ i G�uwE^Qti JTIfOFQ�O;d M e�IjgHi G�Q�JDAl@VLWL g�I @Be�O�QtgHU M O>@VQtg stG�ADIKsHkHG-Al@BL L JTADIj@VQHCFLfGVU M
ilkt@BADCFGVg�st@BADJTIji LKG,dt@VLj@VQti G,uwEHQti JDIKO�Q�J�J9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ �JB

B8J � @ M�} G�Q`JTA]@BLNL i IKA]i LKGSU M @BQ g�e�I g�stG�ATIfsHkHG�A]@BLvL UT{qEt@BADGVU M ilkt@VATCFGSg
st@BADJTIji LKG'd @BLuT
@BQ i G�uwE^Qti JTIfOFQ�O;d M e�IjgHi G�Q�JDAl@VLWL g�I @Be�O�QtgHU M O>@VQtg stG�ADIKsHkHG-Al@BL L JTADIj@VQHCFLfGVU M
ilkt@BADCFGVg st@BADJTI i LKG�dt@BL @BQti G
uwE^Qti JTIfOFQ�J } kt@BADCFGVg st@BADJTI i LKGVU�g�O�QHO�J�IfQti LfEtg�G
Ijg`G�Q�JDIyxtGSghG�LKGSi JTADOFQtUKJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ � D

B8Jp\ \ EHe�e�@BAD=�OBu _NIjg`JTktUoOVu&i kt@VATC�GVg
st@BADJTI i LKG�st@VIKA,dt@VLj@VQti G'uwEHQti JTIKO�QtU�uwO�A,JTkHG
uwOFE^A,i G-Q�JDAl@BLfIKJr=/dHIfQtU>OBu�JDkHG�gH@BJ]@8J JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ � g

B8J � \ EHe�e�@BAD=�OBu _NIjg`JTktUoOVu&i kt@VATC�GVg
st@BADJTI i LKG�st@VIKA,dt@VLj@VQti G'uwEHQti JTIKO�QtU�uwO�A,JTkHG
uwOFE^A�i G�Q`JTA]@BLKIfJr=odHIfQtUPOButJDkHGNgH@VJl@/OBsHLfOFJDJTGVgW_NIKJTk�ATGVUrstGVi JPJTO[IKe�st@�i Jvs @BAl@Ve�G�JDG�APJ�� h

B8JCB } kt@VATCFGSg'st@BADJTIji LKGzdt@VLj@VQti GzuwEHQti JDIKO�Q|uwOFA @ M i G�Q�JDAl@VL'L i IfAli LfGVU M O e�Ijg�stG�ADIKsHkHG-Al@BL
L UD{ E @BATGSU M Oqd M e�I gHi G�Q`JTA]@BL'L g�Ij@Ve�OFQtg^U M O�@BQ ghstG�ATIfsHkHG�A]@BL�LwJTATI @BQHC�LKGVU M G�pqG�Q`JlUKJ
M>kHG>xtA]U�J dHIKQ�IjU ADG�e�OVpqGVg>uwATO�e JTk^G=U[@BEtUDU�I @BQ'xtJ)_Nk^Ijilk|I UzU�k^OY_NQ/d`=�g�O�JTJDGVg
L i G�Q�JDAl@VL O�e�IjgHi G-Q�JDAl@BL M OFO�A,UrOFLfIjg$L e�I g�stG�ATIfsHkHG�A]@BL OFstG�ATIfsHkHG�A]@BL M LfIKQHGSU`J�JyJ�JWJ B �

B8J e \ EHe�e�@BAD=hOVuzCm@BEtUDU�Ij@VQ
xtJ _NIjg�JDktU�OVu;ilkt@BADCFGVg�st@VATJTI i LKG�st@VIKANdt@VLj@VQti G|uwE^Qti T
JTIfOFQtU,uwOFA�JTk^G�uwO�EHA/i G-Q�JDAl@BLfIKJr=�dHIKQ U OVu JTkHG�gH@VJl@8OPsHLfOFJDJTGVg$_NIKJDk$ADGVU�stGVi J�JDO
IKe�st@Fi J;st@BA]@Be�G-JTG�A]J JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ B �

�`IKIfI



B8JED � IKO�Q+st@VIKA dt@VLj@BQ i G uwEHQti JDIKOFQ)uwOFA @ M i G�Q`JTA]@BL:L i IfAli LfGVU M O�e�Ijg�stG�ADIKsHkHG-Al@BL
L UD{ E @BATGSU M Oqd M e�I gHi G�Q`JTA]@BL'L g�Ij@Ve�OFQtg^U M O�@BQ ghstG�ATIfsHkHG�A]@BL�LwJTATI @BQHC�LKGVU M G�pqG�Q`JlUKJ
M>kHI U&uwEHQ i JTIfOFQ�IjUNi�@VLji E^Lj@BJDGVgw_NIfJTk�ATGVUrstGVi JNJTO � 
 JvJWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ B8[

B8J g � IKO�Q+st@VIKA dt@VLj@BQ i G uwEHQti JDIKOFQ)uwOFA @ M i G�Q`JTA]@BL:L i IfAli LfGVU M O�e�Ijg�stG�ADIKsHkHG-Al@BL
L UD{ E @BATGSU M Oqd M e�I gHi G�Q`JTA]@BL'L g�Ij@Ve�OFQtg^U M O�@BQ ghstG�ATIfsHkHG�A]@BL�LwJTATI @BQHC�LKGVU M G�pqG�Q`JlUKJ
M>kHI U&uwEHQ i JTIfOFQ�IjUNi�@VLji E^Lj@BJDGVgw_NIfJTk�ATGVUrstGVi JNJTO ��l�JvJWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ B8[

B8J h � IKO�Q
st@VIKA dt@BL @BQti G,uwEHQ i JTIfOFQ�uwADOFe �FG�O�Q � � A]@BJTJ � e \ � JtM>kHG'dt@VLj@VQti G|uwE^Qti T
JTIfOFQ'uwADOFe JDkHGNUrIKe�s^LKG�JTkHG-ATe�@VL`<PRTOFASRqG-Q|e�O`g�G�L-L LKIfQHG M kt@�Uzd G-G�Q/st@BA]@Be�G-JTG�A T
Isa-GVg'@VQtg|xtLKJDG�ATGSg|JTO[ATOFE^CFkHLf='sHADOBp`Ijg`G>ATO�EHCFk�i O�QtU�I U�JTG-Qti =W_NIKJDk'sHADG�LKIfe�IKQt@VAT=
\ M W,a e�GV@�U�EHADG�e�G�QqJ]U`J`M>kHG'IfQti LfEtU�IfOFQ�OBu � <NM G`t GVi JlU L JDATI @BQHC�LKGVU M CFIKpqGSUN@
g�Ifs�@VJNU�e!@BLKL � 
 O4_Nk^IKLKGNJDkHG G ��JDAl@�@Fg^g�IKJDIKOFQ�OBu } O�EHLKO�ehd/IfQ�JDG�Al@�i JTIfOFQtU L i IfAVT
i LfGVU M e�O`g`IyxtGVU�JTkHG�g�Ifs�J/J9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ B4\

B8J [ � \ EHe�e�@BAD= OBu _NIjg�JDktUhOBu JTkHG#s^IKOFQ st@VIKA�dt@VLj@VQti G
uwEHQti JTIKO�QtUhuwOFA�JDkHG
uwOFE^A
i G�Q`JTA]@BLfIKJr=hd^IKQtUNOBu�JDkHG/g^@BJl@/O s^LKOFJDJTGVg	_NIKJDk�ADGVU�stGVi JoJDOhIfe�st@Fi J>st@VAl@Be�G�JTG�A]J
M>kHGox AlU�JNJ _;O'dHIfQtU7_;G�ATG ATG�e�OBpqGSg|uwATOFe)JTk^G,gH@VJl@|uwO�ANJTkHG _NI g�JTk!i�@BL i EHLj@VJTIfOFQ�J%B �

B8J [4[ \ EHe�e�@BAD=,OBu-_NIjg`JTktUPOBu JTk^GNsHIKO�Q/st@BIfA dt@VLj@VQti G>uwEHQti JTIKO�QtUXL �wl M uwO�AzJTk^G.uwOFE^A
i G�Q`JTA]@BLfIKJr=hd^IKQtUNOBu�JDkHG/g^@BJl@/O s^LKOFJDJTGVg	_NIKJDk�ADGVU�stGVi JoJDOhIfe�st@Fi J>st@VAl@Be�G�JTG�A]J
M>kHGox AlU�JNJ _;O'dHIfQtU7_;G�ATG ATG�e�OBpqGSg|uwATOFe)JTk^G,gH@VJl@|uwO�ANJTkHG _NI g�JTk!i�@BL i EHLj@VJTIfOFQ�J%B �

B8J [ � � IKO�Q+st@VIKA dt@VLj@BQ i G uwEHQti JDIKOFQ)uwOFA @ M i G�Q`JTA]@BL:L i IfAli LfGVU M O�e�Ijg�stG�ADIKsHkHG-Al@BL
L UD{ E @BATGSU M Oqd M e�I gHi G�Q`JTA]@BL'L g�Ij@Ve�OFQtg^U M O�@BQ ghstG�ATIfsHkHG�A]@BL�LwJTATI @BQHC�LKGVU M G�pqG�Q`JlUKJ
M>kHI U�uwEHQti JDIKO�QYI U$i-@BLji EHLj@VJTGVg _NIKJTk ATGVUrstGVi J#JTO � 
 O�@BQtg1JTkHG�xtAlUrJ J _>O
dHIfQtU�@BATG�ATG-e�OVpqGVg$uwATOFe JDkHG�U[@BEtUDU�I @BQ xtJEL U�kHO�_NQ d�= g�OFJDJTGVg L i G-Q�JDAl@BL O
e�I gHi G�Q`JTA]@BL M OFOFA[U�O�LKI g�Lwe�Ijg`s G-ATIKs^kHG�Al@VL OqstG�ATIfsHkHG�A]@BL M LKIfQHGVUKJ M JWJ9JWJ�JyJ�JWJ B5B

B8J [P\ \ EHe�e�@BAD=hOVu�Cq@VEtUTUrIj@BQ
x J=_NI g�JTktUNOBu sHIKO�Q
st@VIKANdt@VLj@BQ i G|uwEHQ i JTIfOFQtU>uwOFA JTkHG
uwOFE^ANi G�Q`JTA]@BLfIKJr='dHIfQtU.OVu JTkHG[gH@VJl@8O`sHLKO�JTJDGVgw_NIKJDkhADGVU�stGVi J>JTO�IKe�s @Fi Jzs @BAl@VewT
G�JDG�APJ^M>kHG|xtA]U�JNJ _>O/d^IKQtUN_>G�ADG,ATG-e�OVpqGVg uwADOFe�JDkHG�gH@BJ]@ uwO�AoJDkHG,xtJPJkJyJ�JWJ B5B

B8J [ � � LKO�JzOBu JTkHG;pF@VLKEHGSU OBu X i�@VLji EHL @BJDGVg uwADOFe JDkHGNdt@VLj@BQ i G>uwEHQti JDIKO�Q/@Fi-i G�sHJ]@BQti G
i O�ATATGSi JTGVg/IKQ`JTG-CFAl@VL�uwOFA&i k @BATC�GVg/st@BADJTIji LKGNst@VIKAlUKJ � LfOFJ&@ M IjUzOFQ!@'UTi-@BLKG[U�k^OY_XT
IKQ^C�JTkHG�QWU � @BQ g
kt@Fg�ADOFQHI i'Cq@�UosHATGSg�Iji JDIKO�QtU�OVu;ATG uwG�ADG�Qti G � e � � O @BQtg
d M IjU
OFQ @ uwO`i EtU�GVg�UDi�@BLfGBJIJWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ B g

B8J [
B ��@BO�Q�st@BIfA�dt@BL @BQti G uwEHQti JTIKO�Q uwO�A @ M i G�Q�JDAl@VL$L i IfAli LfGVU M O|e�Ijg�stG�ADIKsHkHG-Al@BL
L UD{ E @BATGSU M Oqd M e�I gHi G�Q`JTA]@BL'L g�Ij@Ve�OFQtg^U M O�@BQ ghstG�ATIfsHkHG�A]@BL�LwJTATI @BQHC�LKGVU M G�pqG�Q`JlUKJ
M>kHI U&uwEHQ i JTIfOFQ�IjUNi�@VLji E^Lj@BJDGVgw_NIfJTk�ATGVUrstGVi JNJTO � 
 J M JWJ9JWJ9JWJ9JWJ�JyJ�JWJ e [

B8J [ e ��@BO�Q�st@BIfA�dt@BL @BQti G uwEHQti JTIKO�Q uwO�A @ M i G�Q�JDAl@VL$L i IfAli LfGVU M O|e�Ijg�stG�ADIKsHkHG-Al@BL
L UD{ E @BATGSU M Oqd M e�I gHi G�Q`JTA]@BL'L g�Ij@Ve�OFQtg^U M O�@BQ ghstG�ATIfsHkHG�A]@BL�LwJTATI @BQHC�LKGVU M G�pqG�Q`JlUKJ
M>kHI U&uwEHQ i JTIfOFQ�IjUNi�@VLji E^Lj@BJDGVgw_NIfJTk�ATGVUrstGVi JNJTO ��l�J M JWJ9JWJ9JWJ9JWJ�JyJ�JWJ eF�

B8J [ D W UrEHe�e�@VAT=�OVu;JTkHG�dt@BL @BQti G�uwEHQti JDIKO�Qz_NIjg`JTktU�uwO�A�ilkt@BADCFGVg�st@BADJTIji LKG's @BIKA]U`O
i O�e�st@BADIKQHC�dtOFJTk?_NIKJDk�L G�ADATO�AlU|IfQtg�I i�@BJDGVg$d`=$OVp�@BL U M @BQ g _NIfJTkHO�EHJPLwpqG�ATJDIji�@VL
G�ADATOFA dt@VAlU M @�B�� U�=^U�JTG-e�@BJDIjioG�ADATO�ANIKQ�JTkHG����	�&T Jr=`stG|JDG�ATe!U`JFJ9JWJ�JyJ�JWJ e �

B8J [ g W U�E^e�e�@BAD=�OBu;JTkHG�dt@VLj@BQ i G'uwEHQti JDIKO�Q$_NIjg�JDktUouwOFA�sHIKO�Q#st@BIfAlUKOPi OFe�st@BADIKQHC
dtOFJDk�_NIfJTk�LwG�ATADOFA]U IfQtg�I i�@BJDGVg�d`=/OVp�@BLjU M @VQtgw_NIKJDkHOFE^JPL pqG-ATJTI i�@BL^G�ATADOFA�dt@BA]U M @
B�� Ur=HUrJTG�e�@VJTI i�G�ADATO�ANIKQ�JTkHG����	�&T Jr=`stG|JDG�ATe!U`J J9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ e B

B8J [ h W UrEHe�e�@VAT=�OVu;JTkHG�dt@BL @BQti G�uwEHQti JDIKO�Qz_NIjg`JTktU�uwO�A�ilkt@BADCFGVg�st@BADJTIji LKG's @BIKA]U`O
i O�e�st@BADIKQHC�dtOFJTk?_NIKJDk�L G�ADATO�AlU|IfQtg�I i�@BJDGVg$d`=$OVp�@BL U M @BQ g _NIfJTkHO�EHJPLwpqG�ATJDIji�@VL
G�ADATOFA dt@VAlU M @	[ � � U�=^U�JTG-e�@BJDIjiNG�ATADOFANIKQ�JDkHG��
�	�&T Jr=�stG�JTG�ADe�U`J JWJ�JyJ�JWJ e4e
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B8J �F� W U�E^e�e�@BAD=�OBu;JTkHG�dt@VLj@BQ i G'uwEHQti JDIKO�Q$_NIjg�JDktUouwOFA�sHIKO�Q#st@BIfAlUKOPi OFe�st@BADIKQHC
dtOFJDk�_NIfJTk�LwG�ATADOFA]U IfQtg�I i�@BJDGVg�d`=/OVp�@BLjU M @VQtgw_NIKJDkHOFE^JPL pqG-ATJTI i�@BL^G�ATADOFA�dt@BA]U M @
[ � � U�=^U�JTG-e�@BJDIjiNG�ATADOFA IKQ�JTkHG����	�&T Jr=`stG|JDG�ATe!U`JsJ JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ e4e

B8J � [ } kt@VATCFGSg�st@VATJDIji LfG'st@VIKA�dt@BL @BQti G'uwEHQti JDIKOFQ#s^LKOFJDJTGVgz_NIfJTk�@VQ#GVU�JDIKe�@VJTGVgKB��
U�=^U�JDG�e�@VJTIji G�ATADOFANOFQ �wl/IKQ�@�gHg�IKJDIKO�Q
JTO/JDkHG�U�J]@BJTI U�JDIji�@VLPG�ATADOFAPJIJWJ�JyJ�JWJ e D

B8J �F� } kt@VATCFGSghst@BADJTI i LKGNst@VIKA�dt@VLj@BQ i G�uwE^Qti JTIfOFQF_NI g�JTktUzsHLfOFJDJTGVgF_NIKJDkzLwOBp�@VLjU M @VQtg
_NIKJDkHOFE^J9LwpqG�ATJDIji�@VL G-ATATO�Aod @BAlU M @BQ @FgHg�IfJTIfOFQt@VL B �)U�=^U�JDG�e�@BJDIjiNG�ATADOFANO�Q ��l�J e D

B8J � \ � IKO�Q st@BIfAhdt@VLj@VQti G�uwE^Qti JTIfOFQ?_NIjg�JDktUhsHLfOFJTJDGVg _NIfJTk L OVp�@BLjU M @VQtg._NIKJDkHOFE^J
L pqG-ATJTI i�@BL G�ATADOFANdt@VAlU M @VQ#@Fg^g�IKJDIKOFQ @BL B�� U�=^U�JTG-e�@BJDIjioG�ADATO�ANOFQ ��l'J JyJ�JWJ e4g

B8J � � } kt@VATCFGSg�st@VATJDIji LfG>st@VIKAzdt@VLj@VQti G>uwEHQti JTIKO�Q|uwO�A�i G�Q`JTA]@BL-L i IfAli LfGVU M OV@BQtg/stG�ATIfsHk8T
G�A]@BL�LwJTATI @BQHC�LKGVU M G�pqG�Q`JlUPOBu JTkHG � �F� kHe)gH@BJ]@�U�G�J]Jq?
GV@FUrEHATG-e�G�Q`JlUP@BADG,UrkHO�_NQ
uwOFA dtOFJDk#@ M �F� dHIfQtUN@BQtg�d M B � dHIfQtU>IKQ�JTk^G ��lhADG�CFIfOFQ�OBu � JTO � JXJ�JyJ�JWJ D �

B8J � B } kt@VATCFGSg!s @BATJDIji LfGos @BIKA�dt@VLj@VQti GouwEHQ i JTIfOFQ�_NI g�JTktUzuwOFA;JTkHG � �F� k^e gH@BJ]@'UrG�JPJ
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e B/dHIfQtU�IfQ�JTkHG ��l�ADG�CFIfOFQ
OVu � JTO � J e J7JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ D �

B8J �4e � IKO�Q�st@BIfA>dt@VLj@VQti GNuwEHQti JDIKOFQ�uwOFANi G�Q�JDAl@VL�L i IfAli LfGVU M Oq@BQ ghstG�ATIfsHkHG�A]@BL�L JDATIj@VQHCYT
LKGSU M G�pqG-Q�J]U�OVuNJTk^G � ��� kHe g^@BJl@�UrG�JPJP?
GS@FU�E^ATG�e�G-Q�J]Uo@VATG�U�k^OY_NQ#uwOFA�dtOFJDk
@ M �F� dHIfQtUN@BQtg�d M B � dHIfQtU�IfQ�JTkHG � 
 ADG�CFIfOFQ�OBu � JTO � J)JWJ9JWJ9JWJ�JyJ�JWJ DB[

B8J � D � IKO�Q st@VIKA�d @BLj@VQti G
uwEHQ i JTIfOFQ;_NIjg`JTktU�uwO�A�JTkHG � �F� kHe gH@VJl@�U�G�J]J � Ijg`JTktU
i�@VLji EHL @BJDGVg�_NIfJTk�@BLfL d^IKQtU,@VATG�UrkHO�_NQ
uwOFA,dtOFJDk @ M �4e dHIfQtU,@VQtg
d M e B!d^IKQtU
IKQ�JDkHG � 
 ADG�CFIfOFQ�OBu � JTO � J e J�JWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ DB[

B8J �4g } kt@VATCFGSg�st@VATJDIji LfG>st@VIKAzdt@VLj@VQti G>uwEHQti JTIKO�Q|uwO�A�i G�Q`JTA]@BL-L i IfAli LfGVU M OV@BQtg/stG�ATIfsHk8T
G�A]@BL�LwJTADIj@BQ^CFLKGSU M G-pqG�Q�J]U�OBu�JTk^G�i OFe�sHLKG�JDG�gH@BJ]@ U�G�J]J ?
GV@FUrEHATG�e�G�Q�J]U�@BATG
U�k^OY_NQ dtOFJDk @ M _NIKJDk @BLKL dHIfQtU�@BQ g d M OFe�IfJTJTIfQHC#J _>O e�IjgHg�LfG�dHIKQtU�_NIKJTk
JTk^G#gH@�U�kHGVg LfIKQHG�UrkHO�_NIKQHC JDkHG#i G�Q�JDAl@VL U,@VEtUTUrIj@VQ xtJ]O>@VQtg JTk^G#U�O�LKI g LKIfQHG
U�k^OY_NIfQHC�JTkHG�stG�ATIfsHkHG�A]@BL)U[@BE UTU�I @BQ�xtJPJ)JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ D �

B8J �4h � IKO�Q�st@BIfA>dt@VLj@VQti GNuwEHQti JDIKOFQ�uwOFANi G�Q�JDAl@VL�L i IfAli LfGVU M Oq@BQ ghstG�ATIfsHkHG�A]@BL�L JDATIj@VQHCYT
LKGSU M G�pqG�Q`JlU'OBu JTkHG i OFe�s^LKG�JDG�gH@VJl@ UrG�JPJ;?
GV@�U�EHADG�e�G�Q`JlU�@BATG U�kHO�_NQ dtOFJDk
@ M _NIfJTk @BLKL[dHIKQtU�@BQtg d M OFe�IfJTJDIKQHC#uwOFEHA�e�I gHg�LfG�d^IKQtUw_NIfJTk JTkHG�g^@FU�k^GVg
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GVi JDOFA]J"J9JWJWJ9JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ D g

e J � @ M �,Z � Z�c U T U _�W,c M i G-Q�JDAl@BL?L i IKAli LKGVU M @BQtg+e�I g�stG�ATIfsHkHG�A]@BL:L UT{qEt@VATGVU M
ilkt@BADCFGVg�st@VATJTI i LKG dt@VLj@BQ i G uwEHQti JTIKO�Q�Ohd M e�I gHi G�Q`JTA]@BL$L g�Ij@Ve�OFQtg^U M O�@VQtg
stG�ATIfsHkHG�A]@BLvLwJTATI @BQHC�LKGVU M i k @BATC�GVg�st@BADJTI i LKG,d @BLj@VQti G�uwEHQti JDIKOFQ0J=JWJ9JWJ�JyJ�JWJ D g

e Jp\ @ M �,Z � Z�c U T U _�W,c M i G-Q�JDAl@BL?L i IKAli LKGVU M @BQtg+e�I g�stG�ATIfsHkHG�A]@BL:L UT{qEt@VATGVU M
ilkt@BADCFGVg�st@VATJTI i LKG dt@VLj@BQ i G uwEHQti JTIKO�Q�Ohd M e�I gHi G�Q`JTA]@BL$L g�Ij@Ve�OFQtg^U M O�@VQtg
stG�ATIfsHkHG�A]@BLNLwJTADIj@BQ^CFLKGSU M i kt@VATC�GVg
st@BADJTI i LKG�dt@VLj@BQ i G'uwEHQti JDIKO�Q�J U[@VEtUTUrIj@BQ#xtJ]U
@BADG/UrkHO�_NQ
G �^i LKE g�IKQHC�JTkHG,xtA]U�JNdHIfQ�uwATOFe JTkHG,xtJ]J JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ D h
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st@BADJTI i LKG�st@VIKA,dt@VLj@VQti G'uwEHQti JTIKO�QtU�uwO�A,JTkHG
uwOFE^A�i G�Q`JTA]@BLKIfJr=odHIfQtUPOBu �,Z � Zrc UNT U _�W,c M O sHLfOFJTJDGVgy_NIfJTk�ATGVUrs GSi J JDOoIfe�st@�i J
st@VAl@Be�G�JTG�A]J)J9JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ D h
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e JCB \ EHe�e�@BAD=/OBuNU[@BE UTU�I @BQ
xtJ _NIjg`JTktU>OVu;i k @BATC�GVg�s @BATJDIji LfG,dt@VLj@BQ i G|uwEHQ i JTIfOFQtU
uwOFA�JTkHG/uwOFE^A'i G�Q�JDAl@VLKIKJr=�dHIfQtU,OBu �,Z � Zrc UNTSU _�W,c M OtsHLfOFJTJDGVg$_NIKJTk�ATGSU�stGVi J
JTO�IKe�st@Fi J;st@BA]@Be�G-JTG�A]J+U[@VEtUTUrIj@BQ
x JlU>OFe�IKJ>JDkHG,xtAlUrJod^IKQ�JEJ9JWJ9JWJ�JyJ�JWJ gF�

e J e @ M;�[Z � Zrc UNT U _.W[c M @BLfLPi G�Q`JTA]@BLfIKJTIfGVU�i OFe�dHIfQHGVg/ilkt@BADCFGVg�st@VATJTI i LKG[dt@BL @BQti G
uwEHQti JTIKO�Q�JHd M M>kHG UT@Ve�G _NIKJDk�@wU,@VEtUTUrIj@VQ
xtJNG �^i LKEtg`IKQHC�JTkHG,xtA]U�J dHIKQ�J JWJ g [

e JED @ M;�[Z � Zrc UNT U _.W[c M�i G�Q`JTAl@VL�L i IfAli LfGVU M @VQtg�e�Ijg`s G-ATIKs^kHG�Al@VL"L UT{qEt@BADGVU M sHIKO�Q
st@VIKA�dt@BL @BQti G�uwEHQ i JTIfOFQ�Ovd M e�IjgHi G-Q�JDAl@BLvL g�Ij@Ve�OFQ gHU M Ov@VQtg$stG�ATIfsHkHG�A]@BLNLwJTADIuT
@BQ^CFLKGSU M sHIKO�Q�s @BIKA dt@VLj@BQ i G,uwEHQti JDIKOFQ0J JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ gF�

e J g @ M �,Z � Z�c U T U _�W,c M i G-Q�JDAl@BL?L i IKAli LKGVU M @BQtg+e�I g�stG�ATIfsHkHG�A]@BL:L UT{qEt@VATGVU M
ilkt@BADCFGVg�st@VATJTI i LKG dt@VLj@BQ i G uwEHQti JTIKO�Q�Ohd M e�I gHi G�Q`JTA]@BL$L g�Ij@Ve�OFQtg^U M O�@VQtg
stG�ATIfsHkHG�A]@BLNLwJTADIj@BQ^CFLKGSU M i kt@VATC�GVg
st@BADJTI i LKG�dt@VLj@BQ i G'uwEHQti JDIKO�Q�J U[@VEtUTUrIj@BQ#xtJ]U
@BADG/UrkHO�_NQ
G �^i LKE g�IKQHC�JTkHG,xtA]U�JNJ _>O/d^IKQtU>uwATO�e�JTkHG,xtJ]J JWJ9JWJ9JWJ�JyJ�JWJ gF�

e J h \ EHe�e�@BAD=NOBu'_NI g�JTktUvOVuHs^IKOFQ�st@BIfAPdt@BL @BQti G uwE^Qti JTIfOFQtU uwO�APJTkHGzuwO�EHAzi G�Q�JDAl@VLKIKJr=
dHIfQtU�OVu �[Z � Zrc UNT U _.W[c M O�sHLfOFJDJTGVg�_NIKJDk�ATGVUrs GSi JNJTO/Ife�st@Fi J>st@VAl@Be�G�JTG�A]JWJ g \

e J [ � \ EHe�e�@BAD='OBu U[@BEtUDU�I @BQ�x JN_NIjg�JDktU.OVuzsHIfOFQ�st@VIKA>d @BLj@VQti G,uwEHQti JTIKO�QtU uwO�ANJTkHG
uwOFE^A�i G�Q`JTA]@BLKIfJr=odHIfQtUPOBu �,Z � Zrc UNT U _�W,c M O sHLfOFJTJDGVgy_NIfJTk�ATGVUrs GSi J JDOoIfe�st@�i J
st@VAl@Be�G�JTG�A]J�U[@BE UTU�I @BQ�xtJlUNOFe�IfJ>JDkHG,xtAlUrJNJV_;O/dHIKQ U`J	JWJ9JWJ9JWJ9JWJ�JyJ�JWJ g \

e J [4[�@ M �,Z � Zrc UNTSU _�W,c M @VLKL�i G�Q�JDAl@VLKIKJDIKGVU i O�ehdHIfQHGVg�sHIKO�Q$st@VIKA�dt@VLj@BQ i G�uwE^Qti T
JTIfOFQ�JHd M M>kHG/UD@Be�G _NIfJTk�@�U,@VEtUTUrIj@VQ�xtJ G �^i LKEtg`IKQHC�JTkHG,xtA]U�JNJ _>O/dHIfQtU`J�JWJ g �

e J [ � @ M �,Z � Zrc UNTSU _�W,c M1@BLfL�i G�Q`JTA]@BLfIKJTIfGVU,i O�ehd^IKQHGVg�sHIKO�Q$s @BIKA�L �wl M dt@BL @BQti G
uwEHQti JTIKO�Q�JHd M M>kHG UT@Ve�G _NIKJDk�@wU,@VEtUTUrIj@VQ
xtJNG �^i LKEtg`IKQHC�JTkHG,xtA]U�J JV_;O/dHIKQ U`J g �

e J [P\ } kt@VATCFGSg s @BATJDIji LfG s @BIKA dt@BL @BQti G uwEHQti JDIKO�Q uwO�A @ M i G�Q�JDAl@VL L i IKAli LKGVU M @VQtg
stG�ATIfsHkHG�A]@BL L JTADIj@VQHCFLfGVU M gH@BJ]@8O�@FUz_;G�LKL�@�U
d M��,Z � Zrc UNT U _�W,c M L sHLfEtUTUrGVU M
U�IfehE^Lj@BJDGVg/G�pqG�Q`JlU`J;J�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ g B

e J [ � \ EHe�e�@BAD=�OVu _NIjg�JDktU|OVuNJDkHG�ilkt@BADCFGVg#st@BADJTI i LKG/dt@VLj@VQti GhuwEHQ i JTIfOFQtUouwOFA�JTkHG
uwOFE^A�i G�Q`JTA]@BLKIfJr=NdHIKQtUPOBu gH@BJ]@9L i IfAli LfGVU M O`_NIfJTk �,Z � Zrc UNTSU _�W,c M#ATG�s^ATGVUrG�Q�JDGVg
d`=�JTkHG�Urkt@Fg�GSg�dt@VQtg"J J9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ g4e

e J [
B \ EHe�e�@BAD= OBu�U[@BEtUDU�I @BQ x J;_NIjg�JDktU OBu�JDkHG i kt@VATC�GVg st@VATJTI i LKG dt@BL @BQti G
uwEHQti JTIKO�QtU uwO�A'JDkHGhuwOFE^A/i G�Q`JTA]@BLfIKJr=�dHIKQtU�OBu[gH@VJl@�L i IKA]i LKGVU M O'_NIKJDk �,Z � Zrc UNT
U _�W,c M ADG�sHADGVU�G�Q`JTGSgYd`= JTkHG Urkt@Fg�GSg dt@VQtg"J	U,@VEtUTUrIj@VQ xtJlU�@VATG g�O�QHG
OFe�IKJTJDIKQHC�JTkHG,xtA]U�J dHIKQ0J�J9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ g D

e J [ e \ EHe�e�@BAD= OBu _NIjg�JDktUhOBu JTkHG#s^IKOFQ st@VIKA�dt@VLj@VQti G
uwEHQti JTIKO�QtUhuwOFA�JDkHG
uwOFE^A
i G�Q`JTA]@BLfIKJr=/dHIKQ U>OBu;gH@VJl@	L i IfAli LfGVU M OB_NIKJTk �,Z � Z�c U T U _�W,c M ATG-sHATGVUrG�Q`JTGVghd`=
JTk^G#U�k @Fg�GVg d @BQtg"J ��G�IKC�k�JDGVg @�pqG�A]@BCFG	_NI g�JTktU�@BADG�i�@BL i EHL @BJTGSg G �Hi LfEtg�IfQHC
JTk^G x AlU�J J _>O/dHIfQtU`JFJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ g4g

e J [ D \ EHe�e�@BAD= OBu�U[@BEtUDU�I @BQ xtJ�_NIjg`JTktUhOVu�JTkHG#sHIfOFQ st@VIKA�d @BLj@VQti G
uwEHQ i JTIfOFQtU
uwOFA�JDkHG
uwOFEHA�i G-Q�JDAl@BLfIKJr=�dHIKQ UhOBu�gH@BJ]@ L i IKA]i LKGSU M Ov_NIKJDk �,Z � Zrc UNTSU _�W,c M
ATG-sHATGVUrG�Q`JTGVg
d`=
JDkHG�Urkt@Fg`GVg$dt@VQtg"J)U[@BEtUDU�Ij@VQ$xtJ]U|@VATG�g�OFQ^GhO�e�IKJDJTIKQ^C�JTkHG
xtA]U�J JV_;O/dHIKQ U`J�J�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ g4g

e J [ g \ EHe�e�@BAD=,OBu-_NIjg`JTktUPOBu JTk^GNsHIKO�Q/st@BIfAXL �wl M dt@VLj@BQ i G.uwEHQ i JTIfOFQtU uwO�AzJTk^G.uwOFE^A
i G�Q`JTA]@BLfIKJr=/dHIKQ U>OBu;gH@VJl@	L i IfAli LfGVU M OB_NIKJTk �,Z � Z�c U T U _�W,c M ATG-sHATGVUrG�Q`JTGVghd`=
JTk^G�U�kt@�g�GVghd @BQtg"J^@ M ��G�IKC�k�JDGVg�@SpqG-Al@BC�G=_NI g�JTk U>@BADG�i�@VLji EHL @BJDGVg�G �Hi LfEtg�IfQHC
JTk^G x AlU�J;J _>O/dHIfQtU`J`d M U[@BEtUDU�Ij@VQ�xtJN_NIjg�JDktUN@BADG�U�k^OY_NQ0O&_NIKJTk�JDkHGoxtA]U�JNJ _>O
dHIfQtU�O�e�IKJDJTGVg'uwATO�e�JTk^G x JPJ'J9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ g4h

�`p�I



e J [ h } kt@VATCFGSg st@BADJTIji LKG�st@BIfA�dt@VLj@BQ i G�uwEHQ i JTIfOFQ s^LKOFJDJTGVg$uwO�A �,Z � Zrc UNTSU _�W,c M
L s^LKEtUDU�GVU M O @BQtg �,Z � Z�c U G�pqG�Q`JlUv_NIKJDk
JTk^G u @�U�JklbT g�G�stG�Q g�G�Q`J,M �>} UrIKe�EHLj@PT
JTO�APL UT{qEt@BADGVU M J7JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ hF�

e J �F� � U�G�E g�OFA]@BsHI g�IKJr= kHIjUrJTOFC�Al@Ve OBu�<PRTO�ASRqG�Q JTkHG-ATe�@VL,e�O`g�G�L�UrIKe�EHLj@VJTIKO�QtU�@ M
_NIKJDk�@�stG�AruwGVi J g�G�JDGVi JDOFA>dtG uwO�ATG @BQtg�d M @SuwJDG�ANJTkHG,u @�U�Jkl�M �>} U�IfehEHL @BJDOFAPJ hF�

e J � [�@ M�� IfOFQ1st@BIfA
dt@VLj@VQti G uwEHQti JDIKO�Q L � 
 M uwOFA <PRTOFASRqG-Q L � � U M @BQ g �[Z � Zrc U
L s^LKEtUDU�GVU M UrIKe�EHLj@VJTIKO�QtU IfQ�@�stG�AruwGVi JPg`G�JTGVi JTOFA]J�d M IjUPJTk^G>UD@Be�G�_NIKJTkFU[@BE UTU�I @BQ
xtJ]U`J)JWJ9JWJWJ9JWJ�JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ h \

e J �F� } kt@VATCFGSg$st@BADJTI i LKG/st@VIKA�dt@VLj@BQ i G�uwE^Qti JTIfOFQ�sHLKO�JTJDGVg uwO�A�<PRTOFASRqG-Q�U�IKe�EHL @BJTGSg
sHIfOFQ st@VIKA�G�pqG�Q`JlU _NIKJTk @�stG�A�uwGVi J'g`G�JTGVi JTOFA @BQtg$s^k�=^U�I i�@BL�i EHJlUKJ b stG�Q�JTADIuT
@BQ^CFLKGSU!ADG�sHADGVU�G�Q`J � B st@BADJTI i LKGVU/stG�A�G�pqG-Q�J�@VQtg i LKOqUrGVg JTADIj@VQHCFLfGVUh@VATG�[ �F�
st@VATJTI i LKGSU>s G-ANG�pqG�Q`JPJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ h \

e J � \ � IKO�Qhst@VIKA�dt@VLj@BQ i G>uwEHQti JDIKO�Qw_NI g�JTktU sHLKO�JTJTGSg uwO�A�<PRTOFA RqG�Q/G�pqG�Q`JlUPsHATO`i GVUTUrGVg
JTk^ATOFE^CFk�JTkHG/u @FUrJFl�U�IfehEHL @BJDOFA _NIfJTk�pF@VAT=`IKQHC�JTG�e�s G-Al@BJDEHATGSU`JPM>kHG!i G�Q`JTAl@VL
gH@VJl@9_NIjg`JTk L i IfAli LfGVU M i-@BLji EHLj@VJTGVg9_NIfJTkHO�EHJ.xtA]U�J;dHIKQ�IjU�U�k^OY_NQ�uwO�A>i OFe�st@VATI U�OFQ0J h B

e J � � � IKO�Q
st@VIKA dt@BL @BQti G�uwEHQti JDIKO�Qz_NIjg`JTktUNsHLKO�JTJDGVghuwOFA�<PRTO�ASRqG�Q�UrIKe�EHLj@VJTGVg/uwOFA[@
stG�A�uwGSi J�g�G�JDGVi JDOFA _NIKJTk#p�@VAT=`IKQHC�IfQHIKJDIj@VL JDIKe�GVUKJHM>kHGF_NI g�JTk U|@VATG�i�@VLji E^Lj@BJDGVg
_NIKJDk�@BLKLPd^IKQtU>OVu�JTkHG�dt@VLj@VQti G,uwEHQti JDIKO�Q�J J�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ h4e

e J � B � IKO�Qhst@VIKA�dt@VLj@BQ i G>uwEHQti JDIKO�Qw_NI g�JTktU sHLKO�JTJTGSg uwO�A�<PRTOFA RqG�Q/G�pqG�Q`JlUPsHATO`i GVUTUrGVg
JTk^ATOFE^CFk/JTk^G u @�U�J�l,UrIKe�EHLj@VJTO�A"_NIKJDk�pF@VAT=`IKQHC IKQ^IKJTI @BLVJTIfe�GVUKJ M>k^GNi G�Q`JTA]@BLmgH@BJ]@
_NIjg`JTkEL Urkt@Fg�GSghdt@BA M i�@BL i EHL @BJTGSgw_NIKJDkHOFEHJ�xtAlUrJNdHIKQ�IjU>UrkHO�_NQ�uwOFANi OFe�st@VATI U�OFQ0J h4e

e J �4e � IKO�Q�st@BIfAN<PRTO�ASRqG�Q�JTkHG-ATe�@VLHe�O`g�G�Ltdt@VLj@VQti GNuwEHQti JDIKOFQ!i�@BL i EHLj@VJTGVg/d`= � A]@BJDJ
_NIKJDkEL LKIfQHG M OH@BQ g�_NIKJDkHOFE^JWL dtO �
@VQtg�LfIKQHG M xtO�_ � D � � J�JWJ9JWJ9JWJ9JWJ�JyJ�JWJ h D

DBJ [ } kt@VATCFGSg s @BATJDIji LfG/dt@BL @BQti GhuwEHQti JDIKO�Q�J } G�Q�JDAl@VL>g^@BJl@�@BADG�g�OFJ]U`O JTAl@�g�IKJDIKO�Qt@BL
e�I���GVg/G�pqG�Q`JlU;@BADG'ATG-sHATGVUrG�Q`JTGVghd`= � � U`J"JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ � [

DBJ � � IKO�Q s @BIKA/d @BLj@VQti GhuwE^Qti JTIfOFQ�J } G�Q`JTAl@VLNgH@VJl@#@VATG�g�OFJ]U`O JTAl@�g�IKJDIKO�Qt@BLNe�I���GSg
G�pqG�Q`JlU;@BADG'ATG-sHATGVUrG�Q`JTGVghd`= � � U`J J9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ � [

DBJp\ � IKO�Q
st@VIKANe�I���GVg�G�pqG�Q`J.d @BLj@VQti G�uwEHQti JDIKOFQ�UrEHdHJTA]@Fi JDGVg!uwADOFe�JDkHG�sHIKO�Q
st@VIKA
dt@VLj@BQ i G,uwEHQti JDIKOFQ0J } G�Q�JDAl@VL gH@BJ]@h@VATG�g�OFJ]U`OtstG�ATIfsHkHG�A]@BLvG-pqG�Q�J]U>@VATG'JDATI @BQHC�LKGVUKJ�[ �F�

DBJ � � IKO�Q
st@VIKANe�I���GVg�G�pqG�Q`J.d @BLj@VQti G�uwEHQti JDIKOFQ�UrEHdHJTA]@Fi JDGVg!uwADOFe�JDkHG�sHIKO�Q
st@VIKA
dt@VLj@BQ i G,uwEHQti JDIKOFQ0J*� Ijg�JDktU>OBu;g^@BJl@�@BADG�sHLKO�JTJTGSg _NIfJTk�i IfAli LfGVU`JWJ9JWJ�JyJ�JWJ [ �F�

DBJCB } kt@VATCFGSg�st@VATJDIji LfG>dt@VLj@BQ i G>uwEHQti JDIKO�Q�J } G-Q�JDAl@BL^gH@VJl@�@BADG g�OFJ]U`OFe�I���GSg|ilkt@VATCFG
G�pqG�Q`JlU;@BADG'ATG-sHATGVUrG�Q`JTGVghd`=�UT{qEt@BADGVU _NIfJTk�U�L @FUrkHGVU`J JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ � \

DBJ e } kt@VATCFGSg st@BADJTIji LKG�dt@VLj@VQti G�uwE^Qti JTIfOFQ�J } G-Q�JDAl@BL g^@BJl@�@BADG#g�O�JlUKO>Urk�E � GVg�l
G�pqG�Q`JlU;@BADG'ATG-sHATGVUrG�Q`JTGVghd`=�UT{qEt@BADGVU _NIfJTk � � U`J JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ � �

DBJED } kt@VATCFGSgYst@VATJTI i LKG dt@BL @BQti G�uwEHQti JDIKOFQ _NI g�JTktUKJ�noQHe�I���GSg gH@BJ]@ @VATG�g�O�JlUKO
U�k`E � GVg	lhG�pqG�Q`JlU;@BADG|ADG�sHADGVU�G�Q`JTGSg!d`=�UT{qEt@BADGVU _NIfJTk � � U`J J9JWJ9JWJ�JyJ�JWJ [ � B

DBJ g } kt@VATCFGSg|st@VATJTI i LKG dt@BL @BQti GzuwEHQ i JTIfOFQ�J �,Z � Zrc UNT U _�W,c M
G�pqG�Q`JlUv@VATG�sHLfEtUTUrGVU`O
U�k`E � GVg	lhG�pqG�Q`JlU;@BADG|ADG�sHADGVU�G�Q`JTGSg!d`=�UT{qEt@BADGVU _NIfJTk$Z � UKJ�J9JWJ9JWJ�JyJ�JWJ [ � B

DBJ h } kt@VATCFGSg
st@BADJTIji LKG,dt@VLj@VQti G|uwE^Qti JTIfOFQ�uwOFA �,Z � Z�c U G-pqG�Q�J]U>@VQt@BLf=8a�GSg�_NIKJDk�@
stG�A�uwGSi J g�G�JDGVi JTO�APO/_NIKJTk�Urk�E � GVg	l'J�JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ �4e

DBJ [ � } kt@VATCFGSg
st@BADJTIji LKG,dt@VLj@VQti G|uwE^Qti JTIfOFQ�uwOFA[i G�Q`JTA]@BL�L i IfAli LfGVU M @BQtg�e�Ijg�stG�ADIKsHk/T
G�A]@BL L UT{qEt@BADGVU M g^@BJl@/Ov@VQt@BLf=8a-GVg�_NIKJTk�st@VATJDIji LfGVU.JDkt@BJ kt@�pqG	jml�jBn � oCB8J JyJ�JWJ [ � D

��p`IKI



DBJ [4[ � IKO�Q st@VIKA dt@VLj@BQ i G�uwEHQti JDIKOFQ uwO�A)i G�Q`JTAl@VL L i IKA]i LKGVU M @VQtg e�Ijg�stG�ADIKsHk/T
G�A]@BL L UT{qEt@BADGVU M g^@BJl@/Ov@VQt@BLf=8a-GVg�_NIKJTk�sHIfOFQtUNJTk @BJNkt@�pqG	jml�jBn � o B8JNJWJ�JyJ�JWJ [ �4g

DBJ [ � } kt@VATCFGSghst@BADJTI i LKG;dt@BL @BQti GNuwEHQti JTIKO�QF_NIjg�JDktU`J X @BJ]@wL i IKAli LKGVU M O�@BQtg �,Z � Zrc UNT
U _�W,c M L U�kt@�g�GVg#dt@BA M G�pqG-Q�J]Uo@VATG�@BQt@VLK=/a�GVg�uwOFA�st@VATJDIji LfGVU=_NIKJDk @ M jml�j�n
� o � B/Ov@VQtg�d M j l jbn � oCB8J JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ �4h

DBJ [P\ } kt@VATCFGSghst@BADJTI i LKG;dt@BL @BQti GNuwEHQti JTIKO�QF_NIjg�JDktU`J X @BJ]@wL i IKAli LKGVU M O�@BQtg �,Z � Zrc UNT
U _�W,c M L U�kt@�g�GVg#dt@BA M G�pqG-Q�J]Uo@VATG�@BQt@VLK=/a�GVg�uwOFA�st@VATJDIji LfGVU=_NIKJDk @ M jml�j�n
� oED/B/Ov@VQtg�d M j l jbn [4o � J JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [ �4h

DBJ [ � } kt@VATCFGSghst@BADJTI i LKG;dt@BL @BQti GNuwEHQti JTIKO�QF_NIjg�JDktU`J X @BJ]@wL i IKAli LKGVU M O�@BQtg �,Z � Zrc UNT
U _�W,c M L U�k @Fg�GVg�dt@BA M G-pqG�Q�J]U>@VATG�@BQt@VLK=/a�GVghuwOFA st@VATJTI i LKGSU7_NIKJDk�jml�jBn [4o � B/Jw[f[ �

DBJ [
B � IKO�Q st@VIKA d @BLj@VQti G uwEHQ i JTIfOFQI_NIjg`JTktUKJ X @BJ]@IL i IfAli LfGVU M O�@BQtg �,Z � Zrc UNT
U _�W,c M L Urkt@Fg�GSg dt@VA M G-pqG�Q�J]U @VATG)@VQt@BLf=8a�GSg uwOFA st@VATJDIji LfGVU _NIfJTk @ M
jml�j/n � o � B8O @BQtg�d M jml�j/n � o B8J JWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [f[ �

DBJ [ e � IKO�Q st@VIKA d @BLj@VQti G uwEHQ i JTIfOFQI_NIjg`JTktUKJ X @BJ]@IL i IfAli LfGVU M O�@BQtg �,Z � Zrc UNT
U _�W,c M L Urkt@Fg�GSg dt@VA M G-pqG�Q�J]U @VATG)@VQt@BLf=8a�GSg uwOFA st@VATJDIji LfGVU _NIfJTk @ M
jml�j/n � o D B8O @BQtg�d M jml�j/n [fo � J JWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [f[4[

DBJ [ D � IKO�Q st@VIKA d @BLj@VQti G uwEHQ i JTIfOFQI_NIjg`JTktUKJ X @BJ]@IL i IfAli LfGVU M O�@BQtg �,Z � Zrc UNT
U _�W,c M L U�k @Fg�GVg�dt@BA M G-pqG�Q�J]U>@VATG�@BQt@VLK=/a�GVghuwOFA st@VATJTI i LKGSU7_NIKJDk�jml�jBn [4o � B/Jw[f[4[

DBJ [ g } kt@VATCFGSg st@BADJTIji LKG�dt@VLj@VQti G�uwE^Qti JTIfOFQ�_NIjg`JTktUF_NIKJDk @#LKIKQ^GV@BA�xtJhOVpqG�A�i G�Q8T
JTA]@BLfIKJr=BJ X @BJ]@�L i IfAli LfGVU M O @BQtg �,Z � Zrc UNTSU _�W,c M L Urkt@Fg�GSg d @BA M G-pqG�Q�J]U�@BATG
@BQ @BLK=/a�GVghuwO�Aost@VATJDIji LfGVU7_NIfJTk�@ M jml�jBn � o � B/Ot@BQtg�d M jml�jBn � oCB8JvJ9JWJ�JyJ�JWJ [f[ �

DBJ [ h } kt@VATCFGSg st@BADJTIji LKG�dt@VLj@VQti G�uwE^Qti JTIfOFQ�_NIjg`JTktUF_NIKJDk @#LKIKQ^GV@BA�xtJhOVpqG�A�i G�Q8T
JTA]@BLfIKJr=BJ X @BJ]@�L i IfAli LfGVU M O @BQtg �,Z � Zrc UNTSU _�W,c M L Urkt@Fg�GSg d @BA M G-pqG�Q�J]U�@BATG
@BQ @BLK=/a�GVghuwO�Aost@VATJDIji LfGVU7_NIfJTk�@ M jml�jBn � o D/B/Ot@BQtg�d M jml�jBn [4o � JvJ9JWJ�JyJ�JWJ [f[ �

DBJ �F� } kt@VATCFGSg st@BADJTIji LKG�dt@VLj@VQti G�uwE^Qti JTIfOFQ�_NIjg`JTktUF_NIKJDk @#LKIKQ^GV@BA�xtJhOVpqG�A�i G�Q8T
JTA]@BLfIKJr=BJ X @BJ]@�L i IfAli LfGVU M O @BQtg �,Z � Zrc UNTSU _�W,c M L Urkt@Fg�GSg d @BA M G-pqG�Q�J]U�@BATG
@BQ @BLK=/a�GVghuwO�Aost@VATJDIji LfGVU7_NIfJTk�jml�j/n [fo � B/J9J�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [f[P\

DBJ � [ � IKO�Qhst@VIKAzd @BLj@VQti G>uwEHQ i JTIfOFQ9_NI g�JTk U _NIfJTk @ LfIKQHGS@BAPxtJzOVpqG�A i G�Q`JTAl@VLKIfJ�=bJ X @BJ]@
L i IKAli LKGVU M O @BQtg �,Z � Zrc UNT U _�W,c M L U�k @Fg�GVg dt@VA M G�pqG�Q`JlU�@BADG�@BQt@VLK=/a�GVg�uwO�A
st@VATJTI i LKGSUX_NIKJTk�@ M jml�j8n � o � B8Ot@VQtg�d M j l j/n � oCB8J�J9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [f[ �

DBJ �F� � IKO�Qhst@VIKAzd @BLj@VQti G>uwEHQ i JTIfOFQ9_NI g�JTk U _NIfJTk @ LfIKQHGS@BAPxtJzOVpqG�A i G�Q`JTAl@VLKIfJ�=bJ X @BJ]@
L i IKAli LKGVU M O @BQtg �,Z � Zrc UNT U _�W,c M L U�k @Fg�GVg dt@VA M G�pqG�Q`JlU�@BADG�@BQt@VLK=/a�GVg�uwO�A
st@VATJTI i LKGSUX_NIKJTk�@ M jml�j8n � o D B8Ot@VQtg�d M j l j/n*[4o � J�J9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [f[ �

DBJ � \ � IKO�Q'st@VIKAvuwEHQti JTIKO�Q _NIjg`JTktU�_NIKJDk'@>LfIKQHGS@BA x JPOBpqG-APi G�Q`JTA]@BLfIKJr=BJ X @BJ]@yL i IKA]i LKGSU M O
@BQ g �,Z � Zrc UNTSU _�W,c M L U�kt@�g�GVg�dt@BA M G�pqG�Q`JlU'@VATG�@BQ @BLK=/a�GVg$uwO�Ahst@VATJDIji LfGVU
_NIKJDk�jml�j8n [4o � B8J?JyJ�JWJ9JWJ9JWJWJ9JWJ9JWJ�JyJ�JWJ9JWJWJ9JWJ9JWJ9JWJ�JyJ�JWJ [f[
B

DBJ � � \ LfOFstGVU uwADOFe JDkHGhLfIKQHGS@BA,xtJlU�OBu&dt@BL @BQti G�uwEHQti JDIKOFQE_NIjg`JTktUouwOFA�JTkHG�p�@BADIKOFE U
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Z J�IjUzJTkHO�EHCFk`J>JDkt@BJ _NIKJDk�UrE#"�i IKG�Q`JTLf=|k^IKCFk�G�QHG�ADCF=�g�G�Q U�IKJr= @BQtghJDG�e�stG�A]@BJTE^ATGBO�@|QHG]_ sHkt@FUrG
OBu�e!@BJTJDG�A�i OFEHL g dtG$uwO�ATe�GSg.R�QHO�_NQ @FU�JTkHG { E @BASRBT CFLKE^OFQ sHL @FUre�@;LVQWU � M � [ � J X E^ATIKQ^C
uwOFADe�@BJDIKO�QhOVu JTkHI U QWU � O�JDkHG[{ Et@VASR^U>@VQtghCFLfEHOFQ UN@BATG[LKIKdtG�A]@BJDGVg _NIfJTkHIfQhJDkHIjU�sHLj@�U�e�@/J&QyU �
IjUzJDkHG�OFADIsa�GSg'JTO�kt@�pqGNG �`IjU�JDGVg'IKQ�JTk^GoGV@VATLf='EHQHIfpqG�AlUrGBOVd G uwOFATG @ s^kt@FUrGoJDAl@BQ U�IKJDIKO�QhuwATO�e QyU �
JTO kt@�g�ATO�QHIji�e�@BJDJTG�A O`i�i EHADATGVg�@BJ�$ [ � � U @SuwJTG-APJTkHG&<>IKC <N@BQ^C&JVM>kHG;Q�Eti LKGV@VAPsHkt@FUrGNg�I @BC�Al@Be
IjU�UrkHO�_NQ�IKQ ~ IfCFEHADG9[fJs[ � � � J`M>kHG Q�E i LKGV@VAzLKI { E^Ijg T Cq@�U s^kt@FUrGoJDAl@BQ U�IKJDIKO�Q�kt@FU�dtG�G�Q�U�JTE g�IKGVg'IfQ
Q`Eti LKGS@BA sHk�=^U�I i�U`OtkHO�_>G-pqG�AoJDkHG/JTA]@BQtUrIKJDIKOFQ�JTO QyU � I UzRTEtUrJ,dtG�CFIfQHQHIKQ^C�JDO�dtG�U�JDEtg�IKGSg#@BQtg
EHQtg`G�AlUrJTOqO`g
IKQ�JDkHG,xtG�Ljg�OVuzADG�Lj@VJTIKp`IjUrJTI i�kHGS@Sp`=�IfOFQ�sHk`=HUrIji�UKJ

M>kHG�U�GV@VAlilk�uwO�A QWU � IjUoQ^OFJ'O�QHLK=#Ife�stOFADJl@BQ`J,IfQ#JTkHG/uwOFADe�@BJDIKOFQ#OVu QHGP_ e�@BJDJTG�A]O dHE^J
@BL U�O�JDO�sHADOBpqG�O�A�g�IjUrsHATOVpqG�JTk^G�OFADIKGVUNOBu�uwEHQtg^@Be�G�Q`Jl@VLPst@BADJTI i LKG�IKQ`JTG-Al@Fi JTIKO�Q�JtM>kHG�JTkHG�O�AT=�OBu
IKQ`JTG-Al@Fi JTIKO�QtUPOBu st@BADJTI i LKGVU�_NIKJDk'JDkHG U�JDATOFQ^CouwOFA]i GNIjU�R�Q^OY_NQ�@�U7Q Et@BQ`JTE^e } kHADOFe�O X =�Q @Be�I i�U

LVQ };XyM � \ � J"Q };X IjU @�i OFe�sHLKG ��@BQ g#g�I%"!i EHLfJNJTkHG�O�AT= _NkHIjilk	_NIKLKL QHO�J,dtG/g�GVUDi ATIfdtGVg�kHG-ATGBO
@FU,e�O�ATG�g�G-Jl@BIfLjU,i-@BQ#dtG�uwO�EHQtg#IKQ�ATG uwG-ATG�Qti G � \ � J�Q };X sHADGVg�I i JTIfOFQtU,@VATG�EtU�E @BLKLf=
e�@�g�G'IfQ

JTk^G/s G-ATJTE^ATdt@VJTIKpqG�ATG�C�IKe�GbO8_NkHG�ADG/JTkHG�JTG�ADe�U @BATG�i-@BLji EHLj@VdHLKGBJtM>k^G/CFATO�EHQtg�U�J]@BJTG/OVu Q };X O
JTk^G/pF@�i EHEHe O I U,U�JDIKLKL QHOFJ�EHQtg`G�AlUrJTOqO`g � � � O @BQ g�d`=
sHADO`g�Eti IfQHC�@BQtg�U�JDEtg�=`IKQHC$QWU � Ove�OFATG
i�@VQ�dtG�LKGV@VATQHGVg�@Vd O�EHJ JTkHG�p�@Fi E^EHe$J
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~ IfCFEHADGF[4J [ � Z LKLfEtU�JDAl@BJDIKO�QhOVu g�Iut G�ADG�Q�J;sHkt@�U�GVU�OBu Q�Eti LKGV@VA.e!@BJTJDG�APO�JTkHG �8T @ �`IjU�IjUzJTkHG <N@BAT=qO�Q
g�G�Q U�IKJr=�ATG�L @BJTIfpqG>JDO|Q^OFATe!@BLHQ`Eti LfGV@BAze!@BJTJDG�A L �	�
��� M O`@BQtg/OFQ�JTkHG 
 Tr@ ��I U I U JTG-e�stG�Al@VJTEHADG L IfQ
?
GP^ M J
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Z Q �F���F� O�sHk`=HUrIji I U�J]U|@VJ/JTkHG };_.a c L _ E^ATOFstGV@VQ b ATCm@BQHI aV@BJDIKO�Q uwO�A c E i LKGV@VA a GVU�GS@BAlilk M
\`�>\ L \ EHstG�A � ADOFJDOFQ \ =`QtilkHATO�JTATO�Q M @BQ^QHOFEHQ i GVg�JDkt@BJ JTk^G�=�kt@�g�OFd U�G�ADpqGVg�G�p�I g�G�Qti GouwOFANJDkHG
uwOFADe�@BJDIKO�Q/OBu)QWU � � B �8T � � B � J } OFe�dHIfQHIKQHC JTk^Goe�GS@FU�E^ATG�e�G-QqJlUvOBu U�G�pqG-Al@BL g�Iut G�ADG�Q�J \`�>\ G � T
stG�ATIfe�G�Q`JlUPJTkHG-=�i Lj@VIKe JDkt@BJ;JTkHG-ATG IjUzG�p`Ijg�G�Q i G.uwO�AN@|Q^GP_ UrJl@BJDG,OBu e�@BJDJTG�A IKQ�_NkHIjilk�{qEt@VASR^U
@BQ g�C�LKEHO�QtU�@BATG�g`GVi OFQ`xtQHGVg"J M>kHIjU,G�p`Ijg�G-Qti G�IKQti LKEtg�GSU �8q��)U�EHs^sHATGVUDU�IfOFQ�O U�JDAl@VQHCFG�Q^GVUTU,G�Q8T
kt@VQti G�e�G-Q�J]Oq@FUv_>G�LfLv@�U>OFJDkHG�A>O�dtU�G-ATp�@BdHLfGVU`J };_�aoc UrJTEtg`IKGVg/LKGV@�ghIKO�QtU>i OFLKLfIjg�IfQHC�OFQ�LKGS@Fg�@VJ
dtGV@Be G�QHG�ADCFIKGSU>OBu � � JDO	[ eF� UoG]^ stG�AoQ`Eti LfG�OFQ0J

Z Q�@�UrEHe�e�@VAT=�OVu QWU � JTk^G�OFAD=#@BQ g�e�GS@FU�E^ATG�e�G-Q�J]U`O \ JP<N@FUDU LwATG uwG-ATG�Qti G � �4e � M U�J]@BJTGSU
JTk @BJ
�TJDkHG \`�>\ G ��stG�ADIKe�G�Q`JlU kt@�pqG,i ADGV@BJDGVg�@�QHGP_ U�Jl@VJTG,OVu kHIKC�k�G�QHG�ADCF=BTrg�G-QtU�IfJ�=�@VQtghJDG�ewT
stG�Al@VJTEHADG�e�@BJDJTG�A �8OH@VQtg �DJTkHG i OFQ i G�sHJ;OBu;@�QWU � QHG�GVg^U>JTO�d G�ADG�JTkHO�EHCFk`J��/J Z J UrG�G�e�U�JTkt@VJ
dtOFJDk�JTkHG \`�>\ ADGVU�EHLfJlUz@VQtghJDkHGoGS@BATLf=/ATGVUrEHLKJ]U uwATOFe JDkHG ao�,ZT} i O�LKLKI g�G�ANL ao�[Z]} I U.g`IjUTi EtUTUrGVg
IKQ \ GVi JDIKO�Q�[4J � M k @SpqG�CFIfpqG�Q
JDkHG'JDkHG�OFAD=
OVu=QWU � @�i k @BLKLfG�QHC�Gy_NIfJTk�@�UrG�J OBu;OFdtUrG�ATp�@VJTIKO�QtU
JTO�G �`sHLj@VIKQ�J
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M>kHG a G�L @BJTIfp�I U�JDIji � GV@�p�= Z OFQ } OFLKLfIjg�G-Ay_&@FU�dHEHIKLfJ�JTO#UrGV@BA]i k�uwOFA'JDkHG	QyU � @BQ g JDO#UrJTEtg�=
IKQ`JTG-Al@Fi JTIKO�QtUNOBu;kHGV@�p`=�Q`Eti LfG�I @BQ g
s O�Lj@VATIsa-GVg
sHATO�JTO�QtU�@BJ,kHIfCFk#G�Q^G�ATC�IKGVUKJ ao�,ZT} _&@FU,dHEHIfLKJ
@BJ;<>ADOqO4R`kt@�pqG�Q c @BJTIfOFQt@VL � @BdtOFA]@BJTO�AT=�IfQ � O�QHC Z UrLj@BQ g"O c GP_ � OFASR-Oqn \ W J W Q�@BG�ADIj@VLHsHkHO�JTO
OBu JTkHG�i O�LKLKI g�G�A�IjUNUrkHO�_NQ
IfQ ~ IKCFE^ATG�[4J � J

M>kHG>J _;O � J � e�IKLfGNL \/J g4e R�e M i IKA]i EHehuwG-ATG�Qti GPd GS@Be�LfIKQHGVUPi ATOqUDU @VJ�U�I��,IKQ`JTG-Al@Fi JTIKO�Q�s O�IKQ`JlUKJ
W JouwOFEHA�OVuNJTk^G/IKQ`JTG�A]@Fi JDIKOFQ#ADG�CFIfOFQtU�@VATG/G �`stG�ATIfe�G�Q`JlUX_NkHI i k�@VATG�g�GVU�IfCFQHGSg�JDO
g`G�JTGVi JoJDkHG
st@VATJTI i LKGSU|ATGSU�EHLfJTIKQ^C�uwATO�e JDkHG�i O�LKLfIjU�IfOFQtU�@BJ/JDkHG�IKQ`JTG-Al@Fi JTIKO�Q$stO�IKQ`JlU`J�M>k^G�J _>O#sHk`=HUrIji�@VLKLf=
Lj@VATC�G�AoG ��stG�ADIKe�G�Q`JlU�@VATG \ M W,a @BQtg �.�[_.c[Z � JHM>kHG�J _>O�U�e�@VLKLfG�A�G ��stG�ADIKe�G-Q�J]U.@VATG �.��b T
< b�\ @BQtg#< a W,� ? \ J _ @�i k#I UoLKO`i-@BJTGSg#@FU,UrkHO�_NQ$IfQ ~ IfCFEHADG	[4J \/J a �,ZT} IjU,@VLjUrO�g�GVUrIKCFQ^GVg
JTO�sHADOVp�I g�G'IfQ�JDG�Al@�i JTIfOFQtUNOBu&s O�Lj@VATIsa-GVg
sHATO�JTO�QtU,JTO�UrJTEtg�=#JDkHG'uwEHQtg^@Be�G�Q`Jl@VLPQt@BJDEHATG�OBu;JDkHG
U�s^IKQ�i OFQ`JTG�Q`J�OBu sHADOFJDOFQtUKOH@FUv_>G�LfLt@FU�JTO i ATGV@VJTG s"Z s�ATG uwG�ATG�Q i G i OFLfLKI U�IKO�QtU uwO�A>JTk^GokHGS@Sp`=/IKO�Q
sHADOFCFA]@Be$J M>kHIjU,g`IjUTUrG�ATJ]@BJDIKOFQ$_NIfLKLPuwO`i EtU,EHstOFQ W E"Z W E�i OFLKLfIjUrIKOFQ Uog�G-JTGVi JDGVg�IfQ#JTkHG \ M W,a
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~ IfCFEHADG�[4J � �&^,IKG]_�OBu <>ATOqOfR�k @SpqG-Q Lj@Bd uwADOFe JTkHG @BIKA!U�kHO�_NIKQ^C JDkHG a �,ZT} ATIfQHC;L L @BADCFGVUrJ
i IfAli LfG M � � D�� J

G �`stG�ATIfe�G�Q`JPJ
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\ M W,a IjUPJTkHG \ O�LKG�Q^OFIjg^@BL^M A]@FiiRqG�A W J a �,ZT} � �4g � J Z J I UP@oLj@VATCFG&g�G�JDGVi JTO�A�_NIKJDk'e�EHLKJDIKsHLfGzi O�ewT
stOFQHG-Q�J]U,g�GVUrIKCFQ^GVg�JDO�U�GV@VAlilk�uwO�A�U�IfCFQt@VJTEHADGVU�OVu QyU � @BQtg#UrJTEtg`=�JDkHG'dtG�k @Sp`IKO�A,OBu e�@BJDJTG�A
_NkHI i k/IfQ�JDG�Al@�i JlUz@VJ;@ k^IKCFk�G�QHG-ATCF= g�G�QtUrIKJr=BJ \ M W,a IjU�g�GVUrIKC�QHGVg'JTO�e�GS@FU�E^ATGNe�@VQ�=�IKQ`JTG-ATGVUrJVT
IKQ^CoO�dtU�G�ADp�@BdHLfGVU UrIKe�EHLKJ]@BQHG-OFEtUrLK=BOldtOFJDk'OVpqG�APe�@VQ�= G�pqG�Q`JlU @BQtg�OFQ/@VQ'G�pqG-Q�J T d`= T G�pqG�Q`Jtdt@FUrIjUKJ
M>kHG g�GVU�IfCFQ�OBu \ M W,a _NIfLKL @VLKLKO�_ uwOFA e�GV@�U�EHADG�e�G�Q`J�OBu�p�@BADIj@VdHLKGVUX_Nk^Ijilk
IKQ g�Iji�@VJTG,G-Q�JDATOFs`=BO
JTG-e�stG�Al@VJTEHADGBOv@VQtg�U�JDAl@BQ^CFG�QHGSUTU'ilkHG�e�Iji�@VLPs O�JTG�Q`JTI @BLzuwOFA i OFLfLKI U�IKO�QtU`J � @BADJTIji LKG9xtEti JTEt@VJTIKO�QtU
@BQ g i OFLfLKGVi JDIKpqG�e�OFJDIKO�Q OBu st@BADJTIji LKGVU�@BQtg�G�QHG�ADCF=*L x OY_ M i�@BQ @BLjUrO dtG#e�GV@�U�EHADGVg"J \ M W,a
IjUNg`GVU�IfCFQHGVg�JTO�e�GV@�U�EHADG,kHIKC�k
JDAl@BQ U�pqG�A]U�G�e�OFe�G�Q�JDEHe s^ATO`i GVUDU�GVU @BdtOVpqG � U GP^9qSi|@�U _;G�LKL J
M>kHG>uwGV@VJTEHADGVU OVu \ M W,a @VATG g�GVUDi ATIfdtGVg|IfQ/e�OFADG>g`G�Jl@VIKL`IKQ } kt@VsHJTG�A � J \ M W,a e�GV@�U�EHADG�e�G�Q`JlU
stG�A�uwO�ATe�GSg�@BJ ao�[Z]} @VJoJDkHG�JTIfe�GoOVuzJDkHIjUN_NATIfJTIfQHC�@BADG|s^EHdHLKI U�kHGSg!IfQ�ATG uwG�ADG�Qti GSU � �4h �uT � \ B � J
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~ IfCFEHADG�[4Jp\ � \ ilkHG�e!@BJTI i�OVu�JTk^G a �,ZT} ATIfQHC&OtUrkHO�_NIKQHC�JDkHG/UrI ��IfQ�JDG�Al@�i JTIfOFQ�ATG-CFIKO�QtU,@VQtg�JDkHG
sHL @Fi G�e�G�Q�J�OVuzJDkHG,uwOFEHA G �`s G-ATIKe�G�Q�J]U � \ e � J
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M>kHG�g^@BJl@/EtUrGVghIKQ�JTkHI UN@BQt@VLK=^U�IjUv_N@�U>Jl@YRqG-Q�IKQ�JDkHG�UrEHe�e�G�A OBu �F�F��� Otg�E^ATIKQ^CF_NkHIjilk a �,ZT}
i O�LKLKI g�GVg W E"Z W E#IKO�QtU'@VJ�@�i G�Q�JDG�A,OVuNe�@�UTUoG�Q^G�ATC�=
OBu�� �
	�	 ��[P\ � U GP^FJPM>kHG�i O�LKLKI U�IfOFQtU
_>G-ATG�dtG�LKO�_�JDkHG�i OFLfLKIjg`G�A � U'g�GVUrIKC�Q G�QHG-ATCF=bOzdHEHJ�U�JTIfLKL;Cq@�pqG
JDkHG�OFsHstOFADJTEHQ^IKJr=�JTO�e�GV@FUrEHATG
kHGV@�p`=/IKO�Q�i OFLfLKI U�IKO�QtU�@BJ&@'kHIKC�kHG�A�IKQ`JTG�A]@Fi JDIKO�Q�g�G-QtU�IfJ�=�@VQtg�G�QHG�ADCF=�i O�ehd^IKQt@VJTIKO�QhJDkt@BQ�sHATG`T
p`IKOFE U�LK=�UrJTEtg�IfGVg"J�M>kHG>e!@BIKQ g�G�JDGVi JTO�A E U�GVg,uwOFAzst@VATJDIji LfG>JTA]@FiiR�IfQHC IKQ'JDkHGNUrEHe�e�G-A �F���F� gH@VJl@
Jl@�R�IfQHC�ADEHQ1_&@FU,JTk^G�M>IKe�G � ATOVRTGSi JTIfOFQ } kt@VehdtG�A]L M �>}NM J M>kHG a IfQHC Z e�@BC�IKQHC } kHG�ADG�Q&RqOVp
� O`g�OmUTi O�stG�L a ZT};�yM g`G�JTGVi JTOFA]OH@VQtg
@/UrGVi JTIfOFQ�OVuzJDkHG \ IKLfIji O�Q�^�G�ATJDG ��MPAl@FiiRqG�AkL \ ^�M M _;G�ATG
IKQ U�Jl@VLKLfGVghIKQ \ M W,a @VJoJDkHG,JDIKe�GBOqdHE^JNJTkHG�gH@VJl@�@BQt@VLK=/a�GVg�IKQ�JTk^IjUNg�I UTU�G-ATJl@VJTIfOFQ�IjU.uwADOFe�JDkHG

M �>} O�QHLK=bJ MPATIfCFC�G�A�g�G�JDGVi JTO�AlU,IKQ U�Jl@VLKLfGVg @BQ g$EtU�GSg _;G�ATG�JTk^G �tG�ATO X G�C�ATG�G } @VLKO�ATIKe�G�JTG�A]U
L � X�} U M O @BQtg
JDkHG } G�Q`JTA]@BL M ADIKC�CFG�A[<N@BADATG�L L } MN< M J W L U�O�EtU�GSgz_N@FU[@�U�O�LKG�QHO�IjgH@VL e!@BCFQ^G�JPJ
W Q�IKLfLKEtUrJTA]@BJTIfOFQ�OVu�JTk^G \ M W,a U�G�JDEHs�uwOFA =qGV@BA ���F�F� IjUNUrkHO�_NQ
IfQ ~ IKCFE^ATG � J [4J
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M>kHG \ M W[a U�O�LKG�Q^OFIjg^@BL`e�@BC�QHG�J IjUPGVUTUrG�Q�JDIj@VLFuwOFAzJDkHG>I g�G�Q`JTIyx i�@BJDIKOFQ�@VQtg'JTA]@FiiR�IfQHCoOVu i kt@VATC�GVg
st@VATJTI i LKGSU`JtM>kHG/e�@VCFQHG-JoI U,g�GVUrIKCFQ^GVg�JDO�C�IKpqG�@�EHQHI uwOFATe�xtG-Ljg�s @BAl@VLKLfG�L JDO�JTk^G�g�IKADGVi JTIfOFQ�OBu
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	�	 � �F��� U GP^ O�@FUF_>G�LfL @FU'uwOFA�s O�Lj@VATIsa-GVg s"Z s i O�LKLKI U�IfOFQtU/@VJ
B ��� UoG]^ _NIKJDk�@hLKE^e�IKQHOmU�IfJ�=�OBu � � [ ��� � i e � � U � � J a �,ZT} I U,g�GVUrIKCFQ^GVg
JTO�O�stG�Al@VJTGF_NIKJDk
[4[/D/dHEHQ i kHGSU>IKQ
GS@Filk�OVu�JTk^G'J _>O�ATIfQHCqUKO&_NIKJTk @�JDIKe�G[d G-JV_;G�G�Q�dHEHQ i k�i ADOqUTUrIKQHCmUoOBu�� [ � B
QtU � \JD
� JPM>kHG \ M W[a M �>} i�@VQ$ADGVi O�Alg#gH@VJl@
@VJ�@!A]@BJDG/OBu ��G�pqG-Q�J]U qVUrGVi O�Qtgz_NkHIjilk�@FU,JDkHG
U�LfO�_>GVUrJNg�G�JDGVi JDOFAPO`LKIfe�IKJ]U JTkHG @Be�O�EHQ�J;OBu gH@BJ]@'Jl@�RqG�Q�JHMPO�ilkHOqOqUrGy_Nk^Ijilk�i OFLfLKI U�IKO�QtU>i OFQ`Jl@BIfQ
EtUrG uwEHL sHk�=^U�I i�U/IKQ�uwO�ATe�@VJTIKO�Q�OzJTk^G � X|} U�@VATG�EtU�GVg JDO e�GV@�U�EHADG�JTkHG U�stGVi J]@BJTO�A�QHG�E^JTATO�QtU
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G�e�G-ATCFIfQHC/uwATOFe @�i O�LKLfIjU�IfOFQ�J Z u;JTkHG�ADG�@BADG�UrIKCFQ @BLjU,IfQ�i OFIfQti Ijg`G�Qti G @BdtOVpqG/JTkHADGVU�kHO�Ljg#IKQ#JDkHG
� X|} UKOzJTkHG�Q @
e�IfQHIKe/E^e+dHI @FU'G�pqG�Q`J'k @FU/O`i�i EHADATGVg"J M>kHG�gH@BJ]@$UrG�JF_NIKJDk JTk^IjU'JTADIKC�CFG�A/I U
Lj@VdtG�LKGVg�@FU'e�IKQHIfe/EHe�dHI @FU uwO�A/@VQ�= U�O�ATJ/OBu[i OFLKLfIjUrIKOFQ#G-pqG�Q�J�OVu CFOFL g$Q`Eti LKG-I O"_NkHG-JTkHG�A�JDkHG
CFO�Ljg
IfOFQtUNkHIKJ GV@�i k�OFJTk^G�A,stG�ATIfsHkHG�A]@BLfLK=�O�A,kHIKJ kHGV@�g T OFQ�L i G�Q�JDAl@VLKLK= M J^n,U�IfQHC�JTkHG } MN< O JDkHG
G "!i IKG-Qti =�OBu&JTkHG�i O�IKQti Ijg�G�Q i G � X|} JDATIfCFCFG-A _N@�U uwOFE^Qtg�JDO�d G�@BdtOVpqG h4h ��uwO�A�JTkHG�_NkHOFLfG
Al@VQHCFG/OVu;ehEHLfJTIfsHLKI i I JTIKG-U.E U�GVg
IfQ#JTkHI Uog�I UTUrG�ATJ]@BJTIfOFQ � \SD
� J W JDATIfCFCFG-A�uwO�A,IKQ`JTG�ADGVU�JDIKQHC�i G�Q`JTA]@BL

G�pqG�Q`JlUzEtUrGVU>JTk^G � X�} UrIKCFQ @BLPJTO�CFG�JDkHG�A _NIKJTk�@ } MN< U�IfCFQt@VLP@BdtOVpqG�JTkHADGVU�k^OFLjg-JHM>kHG�i G�Q`JTA]@BL
JTADIKC�CFG�A�G�pqG�Q`JlU,EtU�G�JTkHG�kHIKC�kHGVUrJ�[
B � } MN< U�IfCFQt@VLjUKJ } G�Q`JTA]@BL�G�pqG�Q`JlU�@BADG�JTk^OqU�G�IKQ�_NkHI i k
JTk^G'IKO�QtUNkt@�pqG'i OFLKLfIjg�GSg!k^GV@Fg T OFQ0J Z Q#@�i G�Q`JTA]@BL i O�LKLfIjU�IfOFQ�O^@hLj@VATC�G'Q`EHehdtG�A;OBu�s @BATJDIji LfGVUN@BADG
sHADO`g�Eti GVg-OFe�@BQ`=�OBu JTkHG�e JTA]@BQtUrpqG�AlUrGNJTO,JDkHGodtGV@Ve g�IfATGVi JTIKO�Q�J�?
OFATG @VdtOFEHJ \ M W[a JTADIKC�CFG�A]U
i�@VQ�dtG�uwOFEHQtg�IKQ � �fg � @VQtg � � � � J

� 	�� � � � � ��� ��	 ���

M>kHG�ADG#@VATG�@$Q`EHe�d G-A/OBu g�Iut G�ADG�Q`JhJr=`s GSU�OVu/i OFLKLfIjUrIKOFQ U`OzuwATOFe JDkHOqUrG#JTkt@VJ
@VATG�JTkHG#e�OmU�J

stG�ATIfsHkHG�A]@BLv_NkHG�ADGhJDkHG�Q`Eti LfG�IzCFL @BQti GhO�t OVu GV@Filk�OFJTk^G�APO JTO#i G�Q�JDAl@VL�i OFLfLKI U�IKO�QtU _NkHG�ADGhJDkHG
Q`Eti LKG-I kHIfJ�kHGV@FgBT O�Q�JzMPO�i OFe�s @BATG/JDkHGVUrG�g�Irt G�ATG�Q`J�i L @FUDU�GVU,OBu[i OFLKLfIjUrIKOFQ U`O @BQ O�dtU�G�ADp�@BdHLfGhI U
QHGVi GVUTUD@BAT=�JTO�g`G xtQHG i G�Q`JTAl@VLKIfJ�=bJ Z Q�kHGV@�p`=�IfOFQ�i O�LKLfIjU�IfOFQtUKO JDkHG/Q`EHehdtG�ANOVu;st@BADJTIji LKGVUNe�GV@�U T
EHADGVg CFIKpqGSU/@
CFOqO`g GVU�JDIKe�@VJTG�OBu[JTkHG�i G�Q`JTA]@BLfIKJr=$OVu,JDkHG�i OFLfLKI U�IKO�Q�Oz@VQtg JDk�E U`OzJTk^G�Ife�st@�i J
st@VAl@Be�G�JTG�A]J Z Q ~ IKC�EHATG � JCB8OPJTk^G�i G-Q�JDAl@BLfIKJr=�g�G xtQ^IKJTIfOFQtU,EtUrGVg#IKQ�JTkHI U|@VQt@BLf=HUrIjU�@BATG�U�k^OY_NQ0J
M>kHG Q�E^ehdtG�AzOVuPJDAl@FiiR^U.@VATG,s^ATIKe!@BAT=�JDAl@FiiR^U e�GV@FUrEHATGVg'IfQhJDkHG[i OFe�s^LKG�JDGNM �>} uwOFA�JTk^Goe�IfQ8T
IKe�EHe)dHIj@�UoJTADIKC�CFG�ADGVg
gH@VJl@/J � ATIKe!@BAT=�JTAl@�i R^U @BATG/JDkHOqUrG9_NkHI i k�ATGVi OFQtUrJTATE i Jod @FiiR�JDO�_N@BA]gHU
JTk^G�sHATIfe�@BAD=#i O�LKLfIjU�IfOFQ�pqG�ATJDG �-JPM>kHG�IfQ�JDG�CFA]@BL�OBu JDkHG�QHO�ATe�@VLKIsa-GVg#i EHADpqG/JTO�@
UrstGVi Iyx i�dHIfQ
CFIfpqGVU JDkHGNstG�Ali G-Q�J]@BCFG;OBu i G�Q`JTAl@VLKIfJ�=bJVM>kHGNJTO�sz[ � � OVuPJDkHGNIKQ`JTG�C�Al@VJTGVg'kHI U�JDOFCFA]@Be ADG�sHATGSU�G�Q`JlU

JTk^G/e�OqUrJ,i G-Q�JDAl@BL G�pqG�Q`JlUKOHATG uwG-ATATGSg�JTO�kHG�ATGS@SuwJTG-A�@FUoJDkHG�i G�Q`JTA]@BL gH@BJ]@�U�G�J]JvM>kHG/Q^G ��J \ � �
OBu&i G-Q�JDAl@BLfIKJr=�@VATG'JDkHG/e�I gHi G�Q`JTA]@BLvG-pqG�Q�J]U`JtM>kHG/Q^G ��Jk\ � � @VATG/JTk^G'e�I g�stG�ATIfsHkHG�A]@BLPG�pqG�Q`JlUKO
LKGS@Sp`IKQ^C#JTkHG�Lj@�U�J �4e � @�U�stG�ADIKsHk^G�Al@VLNG�pqG�Q`JlU`J M>kHG�e�OqUrJ/stG�ATIfsHkHG�A]@BLNG�pqG�Q`JlUKO JDkHOqUrGz_NIKJDk
BhJDAl@FiiR^UoOFA�LKGSUTU`O'_>G-ATG'O�e�IKJDJTGVg�@FUoJDkHG�ADG�@BATG/IfQtg�I i�@BJDIKOFQ U�JDkt@BJ�JTk^GVU�GF_;G�ATG�QHOFQ8T kt@�g�ATO�QHIji
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~ IKCFE^ATG � JCB �t?
IKQ^IKe�EHe dHIj@�U>=qGV@BA ���F��� \ M W,a G�pqG�Q`JlU)_NIfJTk�uwO�EHA i G�Q`JTA]@BLfIKJr=/dHIKQ U�L @BdtG�LKGSg"J

G�pqG�Q`JlU � �B\ � J`M>kHG,G�pqG�Q`JlU EtU�GVg�kt@Fg�@'ADGVi O�QtU�JDATEti JDGVg�i OFLfLKIjUrIKO�QhpqG�ADJTG �-O�@BQtg�JTk^GoJDAl@FiiR^U.EtUrGVg
uwOFA i G�Q`JTA]@BLKIfJr=z_>G-ATG�sHATIfe�@BAD=
JTA]@FiiRHUW_NkHIjilk�s O�IKQ`J'dt@�i R#JDO#JTkt@VJ'pqG�ADJTG �-JPM>kHI U|JDGVi k^QHIj{qEHG
@BL U�O/ADGVg�Eti GSU JDkHG,Q`EHe�d G-AzOBu dtGV@VewT Cm@FUNi O�LKLfIjU�IfOFQtUzIfQ�JTkHG[s G-ATIKs^kHG�Al@VL gH@BJ]@/U�G�J]J�M>k^G,G�pqG�Q`JlU
_NkHI i k�_;G�ATG EtUrGVg�IKQ�JDkHG,dt@VLj@BQ i G,uwEHQti JDIKOFQ�e�GV@FUrEHATG-e�G�Q`JlU @BLjUrOhk @Fg�@BJ;LKGV@�U�JNJ _>O i kt@VATC�GVg
st@VATJTI i LKG[sHATIfe�@BAD=hJDAl@FiiR^UX_NIKJTk^IKQ�JDkHG�M �&} JTAl@�i R!i EHJlU L \ GVi JDIKO�Q � J e J M

� 	�� � � � � ��� 
�� �

X EHADIKQHC�JTkHG[=qGV@BA �F���F� gH@VJl@'J]@YR`IKQHC O JDkHG a �,ZT} i O�LKLfIjU�IfOFQ/ADG�CFIfOFQ�_&@FU>@�U>Lj@VATCFG[@FU>JDkHG[M �&}
IKQ�JTkHG �/g`IKATGSi JTIfOFQ�J } OFLfLKI U�IKO�QtU7_Nk^Ijilkhkt@�g�@BQ�G�pqG�Q`JzpqG�ADJTG �F_NIfJTkHIfQ D/B/i e OVuzJDkHG�i G-Q�JDG�A�OBu

JTk^G,M �>} IKQ�JTkHG ��g�IKADGVi JDIKOFQ�@BADG�ilkHOqUrG�QhIfQ�JTk^IjU�@BQt@VLK=^U�I U`J W JTA]@FiiRF_NkHIjilk�_>OFE^LjghQHO�ATe�@VLKLf=
G �`JTG�Q g OVpqG�APJDkHGX_Nk^OFLKG�LfG�QHCFJDk'OVutJTkHG&M �>} IKQ @�pqG�ADJTG �-L � M � � i OFLfLKI U�IKO�Q�e�IKC�k�J QHOFJ dtG.uwEHLfLK=

g�G�JDGVi JDGVghIKQ!@'pqG�ATJDG �"L � M � [ �F� i e�i OFLKLfIjUrIKOFQ0J�M>k^IjU>st@VATJTI @BL g�G-JTGVi JDIKO�Q�OBu Lj@VATCFG-ANpqG�ATJDG �"L � M
i O�LKLKI U�IfOFQtU�i�@VQ�dtG�UrG�G�Q�IfQ ~ IfCFEHADGVU � J e @VQtg � JEDBO8_Nk^Ijilk�U�kHO�_ � OVu [ � stOqUDU�IKd^LKG�pqG�ATJDG �'d^IKQtUKJ
~ IfCFEHADG � J e U�k^OY_ U>JDkHG,stUrG�Etg�O�Al@VsHIjg�IfJr=�g�IjUrJTATIfdHEHJDIKOFQ�uwOFA>JDkHGou @VATJTk^GVU�J;QHG�Cq@VJTIfpqGopqG�ADJTG �/d^IKQ�O
_NkHI i k�IjU,i G-Q�JDG�ATGVg�@BADOFEHQtg eF� J B�i e$J Z Q�i O�Q�JDAl@�U�JPO ~ IKC�EHATG � J D�UrkHO�_ U JDkHG/stUrG�Etg�O�Al@Bs^Ijg�IfJ�=

[ �



104

105

-1.5 -1 -0.5 0 0.5 1 1.5

dN
/d

η

η
~ IKCFE^ATG � J e � � U�G�E g�OFA]@BsHI g�IKJr=�kHI U�JDOFCFA]@Be�uwOFA i G�Q�JDAl@VLvG�pqG�Q`JlU�IKQ�JTk^G T eF� J B�i e pqG�ADJTG ��dHIfQ�J

L�� c ���Bl M g�IjUrJTADIKdHEHJDIKO�Q
uwOFA�i G-Q�JDAl@BL JTADIKC�CFG�A,G-pqG�Q�J]UX_NkHIjilk#kt@�pqG/@�pqG�ATJDG ��i G�Q`JTG�ADGVg�@BATO�EHQtg
a�G�ADO&O`IKQ�JDkHG�e�OqUrJ>i G�Q�JDAl@VLvpqG�ADJTG �/dHIfQ�JHM>k^G|GSg�CFGVU�OBu JTkHG�M �>} @BLKO�QHCF_NIKJDk�JTkHG,JDAl@�i R�i EHJ]U
L g`IjUTi EtUTUrGVg|IfQ \ GVi JTIKO�Q � J e M @BADG>p`IjUrIKdHLfG>@�U Urkt@BADs�g�ATO�stU IfQ'JTk^G>stUrG�Etg�O�Al@Bs^Ijg�IfJ�=�g�I U�JDATIKd^EHJTIfOFQ�J
_ pqG�Q`JlU)_NkHIjilk�kt@�g�@BQ ��OFA 
 stOqUrIKJTIfOFQ�OBu JDkHG,pqG�ADJTG �/e�OFATG JTk @BQ$[�i e uwATO�e JDkHG�i G-Q�JDG�A�OBu

JTk^G�M �&} _>G�ADG/QHOFJ�@VQt@BLf=8a�GSg"OvsHADOBp`Ijg`IKQHC�JDkHG/LKGS@FU�J�@Ve�OFEHQ`J OBuNp�@VATIj@VJTIfOFQ�IKQ�� CFIfpqG�Q
JDkHG

M �>} ATGSU�OFLfEHJTIfOFQ�J
M>kHG�g�I U�JDATIKd^EHJTIfOFQ OVu pqG�ATJDIji GVU EtU�GVg�IKQ G�pqG-Q�J]U,@BQt@VLK=/a�GVg�uwADOFe JTkHG�=qGV@BA �F���F� gH@VJl@
I U
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~ IfCFEHADG � J g �&^�G�ATJDG � g�IjUrJTATIfdHEHJDIKOFQ uwOFA�=qGV@BA ���F��� G�pqG�Q`JlU/EtU�GVg IKQ JDkHG�@BQ @BLK=^U�I U`O @BLfLouwOFE^A
i G�Q`JTA]@BLfIKJTIfGVU�@BADG/U�k^OY_NQ0J

U�k^OY_NQ�IKQ ~ IfCFEHADG � J g J
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M>kHG�G�QHG-ATCF= g�G�stOqUrIKJTGSg uwADOFe ilkt@VATCFGSg$st@BADJTI i LKGVU'I U'g�G-JTGVi JDGVg @�UhM �>} W,X|} L W Qt@VLKO�C$JDO
X IfCFIKJ]@BL } O�Q�pqG�ADJTGVg M U�IfCFQt@VLjUKOHCFIKp`IKQ^C�@F\ T g�IKe�G-QtU�IfOFQt@VLvsHI i JTEHADG�OBu JTkHG�i O�LKLKI U�IfOFQ�J^M>kHGVU�G�UrIKCYT
Qt@VLjU @BATG @BQt@VLK=/a�GVg�_NIKJDk#@/JTA]@FiiR!x JTJTIfQHC�@BLKC�OFADIKJTk^e�JTkt@VJoxtQtg^U�JDkHG'sHADIKe�@VAT=�pqG�ATJDG ��OBu�JDkHG

i O�LKLKI U�IfOFQ�@BQ g�xtJlU,JDAl@FiiR^U d @FU�GSg�EHstO�Q�@BQ G ��stGVi JDGVg
kHG�LfIji�@VL C�G�OFe�G�JTAD=z_NkHI i k#stOFIfQ�J�dt@�i R
JTO�_&@BAlg^U.JTk^GosHADIKe�@VAT=�pqG�ATJDG �"J�M>kHGVUrG,JTA]@FiiRHU�@VATG R�QHO�_NQ�@�U.sHADIKe�@VAT=�JTAl@�i R^U`J&U LKO�dt@BLtJDAl@FiiR^U
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@BADG @BLfL�JDAl@FiiR^U JTkt@VJ�@BADG>uwOFEHQ g'IKQ'JDkHG g�G�JDGVi JDOFAPJ Z Q'JDkHG �F���F� gH@BJ]@8OFC�LKO�dt@BLHJDAl@�i R^Uz@BADGNe�G�ADG�LK=
M �>} JDAl@FiiR^U`OVdHEHJ�IKQ/L @BJTG-AzgH@VJl@�ATEHQtUKOFJTk^G�=9_NIfLKL`IKQti LfEtg�G;OFJTk^G�AzIKQ U�Jl@VLKLfGVg'@VQtg�IfQtU�JDATEHe�G�Q�JDGVg
g�G�JDGVi JDOFAlUNUrEtilk
@�U�JDkHG _ ? } @VQtg \ ^ M J

~ OFA,JDkHG/dt@BL @BQti G|uwEHQti JTIKO�Q�@BQt@VLK=^U�I U`OvJDkHG'st@VATJDIji LfGVU�JDkt@BJ i OFQ`Jl@VIKQ#JTk^G�U�IKC�Qt@BL @BATG/JDkHOqUrG
_NkHI i k i OFe�G!g�IKADGVi JTLf=$uwATO�e JTkHG�sHATIfe�@BAD=$pqG�ADJTG � OBu�JTkHG i OFLfLKI U�IKO�Q�JzM>k`EtUKO>OFQHLf=�sHATIfe�@BAD=
JTA]@FiiRHU @BADG'EtUrGVg
IKQ�JDkHG/@VQt@BLf=HUrIjU`J M>kHG/IfQHIKJDIj@BL ilkHGViiR�OBu;JTkHG { E @BLKIfJr=hOVu>JDkHG'JDAl@�i R�uwOFA[gH@VJl@
@BQ @BLK=^U�I U'IjU'JDkHG�x @BC#p�@BADIj@VdHLKGBO�_NkHIjilk�IjU�CFATGS@BJTG-A/JTkt@VQ.a�G�ADO
uwOFA/C�OqO`g JTAl@�i R^U`J W LKL�JDAl@FiiR^U
EtUrGVg�IKQ�JTkHG�@VQt@BLf=HUrIjU>e�EtU�J;d G�sHADIKe�@VAT=�JTA]@FiiRHUX_NkHI i k!@BATG�L @BdtG�LKGSg�@�U�C�OqO`g
JTA]@FiiRHUKJHM>kHG�ADG
@BADG�OFJTk^G�ANe�GV@�U�EHADG�e�G�Q`JlU�_Nk^Ijilk�@BADG|E U�GVg�JTO/L @BdtG�LPJDkHG�JTAl@�i R^U7_Nk^Ijilk�@BADG'@VsHsHADOFsHADIj@BJDG|uwO�A
gH@VJl@�@BQt@VLK=^U�IjU/EtUrGBJzM>kHGSU�G
e�GV@FUrEHATG�e�G�QqJlUKOvEtU�IfQHC i EHJlU'JDO$ADG�e�OVpqG/EHQ`EtUT@VdHLKG�JTA]@FiiRHUKOz@BADG
dt@�U�GVg
EHstO�Q�U�JDEtg�IKGSU�OVuNp�@BADIKOFE UoJTA]@FiiR#i EHJ]Uod`=�JDkHG \ M W,a i OFLKL @BdtOFA]@BJDIKOFQ0JPM>kHG�i EHJ]UoEtUrGVg
kHG�ADG�_>G-ATG�i kHOmU�G�Q�uwOFA'JDkHG�@VQt@BLf=HUrIjU|IfQ JTk^GhxtAlUrJ \ M W,a sHEHdHLfIji�@VJTIfOFQ�UrJTEtg�=`IKQ^C�xtO�_ � �4h � O
@BQ g
U�Ife�IKL @BA�JTA]@FiiR�i EHJ]U>kt@�pqG�d G-G�Q�EtU�GVg�IfQ�e!@BQ`= \ M W,a @VQt@BLf=HUrGVU`J a G uwG�ADG�Qti GSU � \ � � O � \4\ � O
@BQ g � \JD
� g�I UTi E UTU>G`t GVi J]U>OBu;g`Iut G�ATG-Q�J&i EHJlUKJ

M A]@FiiRHUN@VATG,E U�GVg�_NkHI i k�k @SpqG[@'stUrG�Etg�O�Al@Bs^Ijg�IfJ�=�e�GV@�U�EHADGVgw_NIfJTkHIfQ�jml�jBn [fo \8J^M>kHG�O�ATIKGSU
OBuWQWU � I g�G�Q`JTI x i�@BJDIKO�Q$ADGV{ E^IKATG/JDkHG�e�GS@FU�E^ATG�e�G-Q�J OBu[p�@BATI @BdHLfGVU|OVpqG�A�@VJ'LKGS@FU�J�J _>O
E^QHIKJ]U
OBu;A]@BsHI g�IKJr= � � � � J M>kHG/LfIKe�IfJ>OBu;stUrG�Etg�O�Al@VsHIjg�IfJr=�_&@FU�ilkHOqUrG�Q
JDO�U�JDATIsRqG @hdt@VLj@BQ i G/dtG�J _>G�G�Q
e�@ ��Ife�Isa IKQHC�UrJl@VJTIjUrJTI i�U�@BQ g e�IfQHIKe�Iua-IKQHC�Ur=HUrJTG�e�@VJTI i!G-ATATO�A�uwATOFe JTkHG g�G�JDGVi JDOFAPJ \ e�@VLKLfG�A
stUrG�Etg�O�Al@Bs^Ijg�IfJ�= ADG�CFIfOFQtU	_>G�ADG#G �`sHLKO�ATGVg uwOFA�dt@VLj@BQ i G�uwE^Qti JTIfOFQ @BQt@VLK=^U�I U`O,@�U
i OVpqG�ADGVg IfQ
\ GVi JTIKO�Q DBJ � J W QHOFJDkHG�A&i OFQtg`IKJTIfOFQ�I U>JTkt@VJ>JDAl@FiiR^U.e�EtU�J�kt@�pqG�@VJNLKGV@�U�J [PB'kHIKJ;stOFIKQ`JlU>E U�GVghIfQ
JTk^G'xtJPJ MPO�G-LKIKe�IKQt@VJTG�g�OFE^dHLKG�i O�EHQ`JTIKQ^C&OvJDkHGhA]@BJDIKO�OBu;xtJ,stOFIfQ�J]U JDO�JTkHG�stOqUTUrIKdHLfGhQ`EHe�dtG�A
OBu&stOFIKQ`JlU�ehE U�J,dtG�CFATGS@BJTG-A|JDkt@BQ � J B � J M>kHI U|ATGSg�Eti GVU JTkHG�stOqUTUrIKdHIfLKIfJ�=�OBu kt@�p`IKQHC�@�U�IKQ^CFLKG
JTA]@FiiR�Lj@VdtG�LKGVg�@FUNJ _>O�U�G�st@VAl@VJTG'JDAl@�i R^UyLwJTA]@FiiR�U�sHLfIKJDJTIKQ^C M Ot@VQtg�JDkHG�Q�d G-IKQHC�i OFE^Q�JDGVg�J _NIji GBJ
M>kHG,JDAl@�i R^U�@BATG[LKIKe�IKJTGSg JDO/@�e�OFe�G-Q�JDEHe1OBu � o [Wn szn � U GP^9qSi4JqM>kHG�g`IjU�J]@BQti GoOVu i LKOmU�GVUrJ
@Bs^sHATOm@Filk�L g^i�@ M dtG�J _>G-G�QoJDkHG�JTA]@FiiR,@VQtg|JDkHG�i O�LKLKI U�IfOFQ,pqG�ADJTG � i-@BQ�dtG>i-@BLji EHLj@VJTGVg"O-@BQtg,JDAl@FiiR^U
@BADGoE U�GVgw_Nk^Ijilk/kt@�pqG,@	j gHi�@'jBn [-i e$JqM>kHG[gHi�@�i EHJ�ATGSg�Eti GVU e�OqUrJ.OVu JTkHG dt@�i R`CFADOFEHQtg�JTkt@VJ
i O�e�GVU uwATO�e1JTAl@�i R^U�_NkHIjilk/@VATGNJTk^G>sHADO`g�Eti JzOVu U�GSi OFQtg^@BAT= g�GVi�@�=^U`J�M>kHGVUrGNi O�Qtg�IKJDIKO�QtU @�UTUrEHATG
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JTk^G�ATG�IjU @BQ�GVU�JDIKe�@VJTGVg%B�� OButJDkHG>s @BATJDIji LfGVU"_NkHI i k�@BADG>G�LfGVi JDATOFQ U uwATOFe1Qt@VATADOY_ g�GVi�@�=^U _NkHI i k
kt@VsHstG�Q#JTO�stOFIKQ`JNdt@�i R�JTO�JTk^G'i OFLKLfIjUrIKOFQ�pqG�ADJTG �-J b Qti G'@/st@VATJTI i LKG[JTAl@�i R�UrEHATp`IKpqGVU;@BLfLPJTkHGVUrG
JTA]@FiiRHUNi EHJlUKOHIKJNi-@BQ
dtG�EtUrGVg�IfQ�d @BLj@VQti G,uwEHQti JTIKO�Q�@BQt@VLK=^U�IjUKJ
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~ OFA&@|dt@VLj@BQ i GouwEHQti JTIKO�Q�e�GV@�U�EHADGVgF_NIKJTk!@BLKL ilkt@BADCFGVg�st@BADJTIji LKG st@BIfAlU`O`UrOFe�G st@BADJTI i LKG Ijg�G-Q�JDIuT
x i�@VJTIfOFQ
I U>QHG�GVg`GVg�JTO�ATG�e�OVpqG JTkHG U�GVi OFQtgH@VAT=�G�LfGVi JTADOFQ�i OFQ`Jl@Be�IKQt@VJTIKO�Q�uwATOFe JTkHG�sHATIfe�@BAD=

st@VATJTI i LKG[U�IfCFQt@VL J^M>kHG�QHGVi GVUDU�IfJ�=�uwOFANADG�e�OVp�IfQHC,JDkHGVU�G[G�LKGVi JTATO�QtU.I U>g�I UTi E UTU�GSghIKQ \ GVi JTIfOFQ�B/J � J
� kHG�Q JTkHG�dt@BL @BQti GhuwEHQti JDIKO�Q IjU�i O�QtU�JDATEti JDGVg1_NIfJTk�sHIKO�Q st@BIfAlUKO st@VATJTI i LKG�Ijg`G�Q�JDIyx i-@BJTIfOFQ#I U
QHG�GSg�GVg
JTO�UrG�st@BA]@BJDGhJDkHGhs^IKOFQ U IfQ#JTkHG/G-pqG�Q�J]U�uwATO�e+JDkHGhO�JTkHG-A|s @BATJDIji LfGVU`J � @VATJTI i LKG�Ijg�G-Q�JDIuT
x i�@VJTIfOFQ I U/g�OFQHG�EtU�IfQHC#JTkHG�e�GV@FUrEHATGSg�G�Q^G�ATC�=$LfOqUTU'OVu JTkHG�JTAl@�i R^U'@�U'JTkHG�st@BADJTIji LKGVU�LKGV@�pqG
JTk^G�M �>} J M>kHG�G�QHG�ADCF=#LKOmUTU,p�@BLfEHGVUouwOFA�GV@Filk#kHIKJ�O�Q @�JTAl@�i R @BADGhEtUrGVg1_NIfJTk @!JDATEHQ i�@BJDGVg
e�GV@VQ�e�G�JTk^O`g�JTO�ATGVg�E i GyxtE i JTEt@VJTIfOFQtUKJPM>kHG/g _ qSg	��Ove�GV@VQ�G�QHG�ADCF=
LfOqUDUostG�AoE^QHIKJ,LfG�QHC�JTk�O
uwOFANGS@Filk�sHATIfe�@BAD=/JTA]@FiiRhIfQ
@/UrG�LKGSi JTIfOFQ�OBu e�IKQHIfe/EHe d^Ij@FU>G-pqG�Q�J]UzIjUNU�k^OY_NQ�sHLfOFJDJTGVghpqG-AlU�E U
e�O�e�G�Q`JTEHe IfQ ~ IfCFEHADG � J h JPM>k^G'LKIfQHGVUNOFQ#JDkHIjUNLKO�Cq@BADIKJDkHe�Iji,sHLfOFJ[@BADG�@�i�@BL i EHL @BJTIfOFQ�OBu;JDkHG
G �`stGVi JTGSg�<>G-JTkHG`T <>LKO`ilk�st@BA]@Be�G-JTG�ADIsaV@VJTIKO�Q�uwOFA,G�LfGVi JDATOFQ U L JTk^G'LKIfQHG�@BLfe�OqUrJost@VAl@VLKLKG-L JDOhJDkHG
�8Tr@ ��I U M O sHIfOFQtU�LwJTkHG�LKG uwJTe�OmU�J�LKIfQHG M O�R�@BO�QtU	L JTk^G�QHG �`J/LKIfQHG M O @VQtg sHATO�JTOFQ U�LwJTkHGhu @VA/ATIfCFk`J
LKIfQHG M J�M>k^G|G-pqG�Q�J]U>UrkHO�_NQz_>G-ATG,QHO�JoIfQti LfEtg�GVg/IKQ�JTk^G x Qt@BL @VQt@BLf=HUrIjUNg�EHG�JDO/sHATO�dHLKG�e!U7_NIKJDk
JTk^G�JTADIKCFC�G�APO kHO�_>G�pqG-APOPJTkHG�st@BADJTIji LKG�J�=`stGVU'@VQtg e�OFe�G�Q�J]@�@BADG�i OFQtUrIjUrJTG�Q`J9_NIfJTk JDkHG�gH@VJl@
Jl@�RqG�Q�IKQ�=qGV@VA �F���F� J

M A]@FiiRHU _NIfJTkHIfQ#G�pqG�Q`JlUN_NkHIjilk#st@FUDU|JDkHG�{ E @BLKIfJr=#i EHJ]U=_>G-ATG'xtA]U�J�i OFe�st@BADGVg
JTO�JTk^G/G � T
stGVi JDGVg�G-QHG�ATC�=
LfOqUTU,uwOFA�sHIfOFQtUKJ M>k^GhG �`stGVi JDGVg#g _ qVg	�$uwO�A'@�sHIfOFQ�IjU�i�@VLji EHL @BJDGVgz_NIKJDk$JDkHG
e�O�e�G�Q`JTEHe1OBu JTk^G,JTA]@FiiRHUKJ�M>k^G|Q`EHe�dtG�AzOBu � JTk^G,JTA]@FiiR/IjU.uwATO�e JDkHG,stG�AruwGVi JN<>G-JTkHG`T <>LKO`ilk
st@VATJTI i LKG�i-@BQ�d G/uwOFE^Qtg�_NIfJTk�JTkHG�e�GV@�U�EHADGVg�e�GV@BQ�g _ qSg	� @BQ g$e�OFe�G�Q�JDEHe @FU'UrkHO�_NQ$IfQ
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~ IfCFEHADG � J h �tg _ qSg	��pHUKJqe�OFe�G-Q�JDEHe uwOFA>Q^G�Cq@VJTIKpqG ilkt@VATCFGSghst@BADJTI i LKGVU Ijg�G�Q`JTI xtGVg/@�U>sHATIfe�@BAD=
IKQ�JTk^G�M �>} uwOFA �FEHLK=�g^@BJl@/JzM>kHG�LKIfQHGVU,g`Al@P_NQ JTk^ATOFE^CFk�ATG�s^ATGVUrG�Q�J[JTkHG�sHATGSg�Iji JDGVg�g _ qVg	�
uwATO�e JDkHG�<>G�JDkHG`T <>LKO`ilkhGS{ Et@VJTIfOFQhuwO�A g�Iut G�ADG�Q�J;st@BADJTI i LKGVU�@�U>Lj@BdtG�LfGVg"J`M>kHG�g�IrtvG-ATG�Q`J;U�kt@�g�GVU
ATG-sHATGVUrG�Q`J,g�G-QtU�IfJ�=�OBu;JTA]@FiiRHUKO�_NIfJTk�JTkHG/k^IKCFk^GVU�J�g`G�QtU�IfJr=�dtG�IfQHC�IKQ�JTkHG�i G-Q�JDG�AoOVuNJDkHG/sHIKO�Q
ATG-CFIKO�Q�Ot@BQ g�JTk^G|LfO�_>GVUrJ>OFQ�JTkHG�GVg`CFGVU>OVu�JTkHG�sHADOFJDOFQ
ADG�CFIfOFQ�J

[ h



100

101

102

103

104

105

106

-20 -10 0 10 20 30 40

dN
/d

N
σ π

Nσ
π

~ IfCFEHADG � J [ � � M>kHG c � � p�@BLKE^GVU uwO�A @BLKL QHG�Cm@BJTIfpqG,st@VATJTI i LKGSU.st@�UTU�IfQHC/JTA]@FiiR�i EHJlU>IfQ�e�IKQ^IKe/EHe
dHI @FUNATEHQE[ � � g�� [
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~ OFA,JDkHG'O�JTkHG-A,st@BADJTI i LKGVUKOHJTkHG � IjUNATG�sHL @Fi GSg�d`=/�FOts�OvO�A,G|uwO�A,GV@Filk#i-@FU�G/ADGVU�stGVi JTIKpqG-LK=BJ Z Q
JTk^IjUNe�G�JTk^O`g"O JDkHG'Q`EHe�dtG�ANOBu;UrIKC�e�@h@�JTAl@�i R�I U&uwADOFe2@BQ`=
OVu>JDkHGVUrG|uwOFE^A,st@BADJTI i LKGVUNi-@BQ#dtG

EtUrGVg$uwOFA/st@VATJTI i LKG�Ijg�G�Q`JTI x i�@VJTIKO�Q�J M>kHG�sHATOVxtLKG�OVu c�� � uwOFA�@BLKL;QHG�Cm@BJTIfpqG�st@VATJTI i LKGSU|IKQ�O�QHG
e�IfQHIKe/EHe1dHI @FU�ATEHQ$L $ ��� O ���F� G�pqG�Q`JlU M IjU;U�kHO�_NQ�IKQ ~ IKCFE^ATG � Js[ � JtM>kHG U�kHO�EHLjg�G-A>JTO�JTkHG[LKG uwJ
OBu JDkHG9U[@BE UTU�I @BQ�i EHADpqGoI U.sHADOFdt@VdHLK=�G�LfGVi JTADOFQtUKJ`M>kHG9U[@BEtUDU�I @BQ�U�kHO�_ U>JDkHGos^IKOFQ�Al@BQ^CFGBO^@BQtg
JTO�JTkHG/ADIKCFk`J�@VATG9R�@VOFQtU�@BQtg
sHADOFJDOFQtUKJ � k^G�Q#JTkHG�G�pqG�Q`JlU @BADG�@BQt@VLK=/a�GVg"OtJTkHG/JDAl@�i R�IjUNxtAlUrJ
i O�e�st@BADGVg�_NIfJTk�JTkHG/s^IKOFQ�IKO�QHIsaS@BJTIfOFQ�J Z u;JTkHG�JTA]@FiiR
IjU _NIKJTk^IKQ � � OVuNJTk^G/G ��stGVi JTGVg
ADGVU�EHLfJPO
I J GBJ�I u j c�� � j/n � O JDkHG�Q�JTk^G|s @BATJDIji LfG,IjU>J]@BC�CFGVg�@FU @�sHIfOFQ�J

Z Q ~ IKCFE^ATG � J h OHIKJ i-@BQ�dtG/U�G-G�Q�JTkt@VJNJTkHG�g _ qVg��#U�IKC�Qt@BLPuwOFANs^IKOFQ Uo@VQtg�R�@BO�QtUNd G-CFIKQ U�JDO
e�I��/@BJ&@|e�O�e�G�Q`JTEHe CFATGS@BJTG-A>JTk @BQ � J D9U GP^�qVi4J`M>k`EtU`OqJTk^Gost@VATJDIji LfGoI U RqG-sHJv_NIKJTk�JTkHG sHIKO�Q
Jl@VCoO�QHLK=[Iyu^IKJlUve�OFe�G�Q`JTE^e IjUvLfGVUTUvJDkt@BQ�OFA GV{qEt@BLqJDO � J D U GP^9qSi4O�@VQtg|IfJlUvIKO�QHIsaS@BJTIfOFQ�IjU�_NIKJDkHIKQ
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� � OButJDkHG;i�@BLfIKdHA]@BJTGSg IfOFQHI aV@BJDIKO�Q uwO�Az@NsHIfOFQ�J � @BADJTI i LKGVU'_NkHIjilk�g�O QHOFJPxtJ JTkHOmU�GN{qEt@VLKIyx i�@BJDIKOFQ U
@BADG#JTkHG-Q ilkHGViiRqGVg @BCm@BIfQtU�J�JDkHG#G �`stGVi JTGSg IfOFQHI aV@BJDIKO�Q uwOFA RF@VOFQtUKJNM>kHG$R�@BO�Q @BQtg s^ATOFJDOFQ
U�IfCFQt@VLjU�IKQ/JTk^G,g _ qSg	��pHUKJ e�OFe�G�Q`JTE^e1U�st@�i G d G-CFIKQ�JTO�e�I ��@VJ � J g UoG]^9qVi4JmM>k�EtUKOqst@BADJTIji LKGVU
JTk @BJ�kt@�pqG$Q^OFJ�dtG�G�Q Jl@BC�CFGVg @FU�sHIKO�QtU`ONkt@�pqG ��� � J g U GP^9qVifON@BQtg j c ��� j9n � o � @BADG
Jl@VCFC�GVg @�U�R�@BO�QtU`J ~ ATO�e JDkHG$ADG�e�@VIKQtg�G-A/OBu/JDkHG#JTA]@FiiRHUKO>sHADOFJTO�QtU
@VATG#J]@BCFC�GVg uwO�A�JDkHOqUrG
_NkHOmU�G#e�O�e�G�Q`JTEHe I UhLKGVUDU�JDkt@BQ O�A�GV{qEt@BL JTO [�U GP^9qSi�JDO�@�pqOFIjg�e�I �`IKQ^C#IKQ g`G�EHJTG-ATOFQ U
@BQ g j c ��� jNn � o � J>M>kHG�EHQ`Jl@VCFC�GVg st@BADJTI i LKGVU9_Nk^Ijilk @VATG�LKG uwJ�@VATG
I g�G�Q`JTI xtGVg @�UhG�LKGSi JTADOFQtU
Iyu�JDkHG�= u @VLKL _NIfJTkHIfQ � � OBu JTkHG#G-LKGVi JDATO�Q <>G�JDkHG`T <>LKO`ilk i EHADpqGBJ;M>kHG#ATG�e!@BIKQ g�G�A�st@BADJTIji LKGVU
@BADGhL @BdtG�LfGVg#@FU,EHQHI g�G�Q`JTI xtGVg
st@VATJTI i LKGSU`J W LKL st@BADJTI i LKGVU[@BATG�RqG�sHJ uwOFA�JTkHG�g`Iut G�ATG-Q�J,Jr=`stGVU,OBu
@BQ @BLK=^U�GSU`J M>kHG�ATG�I Uo@VQ
GVUrJTIKe!@BJTGSg�[ � i OFQ`Jl@Ve�IKQt@VJTIfOFQ�OVuNUrGVi O�QtgH@BAD=�G�LKGVi JTATO�QtUX_NIKJDkHIKQ�JDkHG
sHIfOFQ�U�IfCFQt@VL O�k^OY_;G�pqG�A]O JDkHG�sHIKO�QtUNi O�e�sHATO�e�IjUrGNJTkHG[e�@�RTOFADIKJr=/OBu g�G�JDGVi JDGVghst@VATJTI i LKGSU7_NIKJDkHIKQ
@,kHGV@�p`=|IfOFQ�i O�LKLfIjU�IfOFQ�J�M>kHGNG`t GVi JzOBu U�GSi OFQtg^@BAT=/G-LKGVi JDATO�QtU I UzU�JDATO�QHCFGVUrJ;@BJ�Ure�@BLfLHilkt@BQ^CFGVU IfQ
Al@VsHIjg`IKJr=�LwOFA>s U�G�Etg`OFAl@VsHIjg`IKJr= M O`@FU>g`IjUTi EtUTUrGVg�IfQ \ GVi JTIfOFQ B8J [4J`M>kHG ATGVUrOFLKE^JTIKO�Q�OBu JTkHG g _ qVg	�
e�GV@�U�EHADG�e�G�Q`JzI U>GVU�JDIKe�@VJTGVg/JTO�dtG/@BdtO�EHJ9[ � � � \JD
� J
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_ @Filk$JDAl@�i R�IjU,ADGVi OFA]g�GVg
IfQ#JTkHG \ M W,a M �&} @�U�@�UrG�ATIfGVUoOVu>k^IKJlU,IfQ#JTkHADG�G�g�IKe�G�QtU�IfOFQtUKJ W
JTA]@FiiR�xtJTJDIKQHC�@VLKC�OFATIfJTkHe2IjUNEtU�GSg
JTOFC�G�JTk^G�A _NIKJDk
JDkHG/e�@BC�QHG�JDIjioxtG�L g�IKQ`uwOFATe!@BJTIfOFQ @BQtg
JDkHG
st@VATJTI i LKG kHIKJ]U`J Z Q|uwEHJDEHATG;gH@VJl@NJl@�R�IfQHC&O \ M W,a _NIKLfLFEtUrG>IfQ�uwOFADe�@BJDIKOFQ uwOFA JTAl@�i R[ATGVi O�QtU�JDATEti JTIKO�Q
uwATO�e @BLfL g�G�JDGVi JTO�AlUKO�QHO�JzRTEtUrJNJTkHG�M �>} J � O�_>G-pqG�A�JTkHG�JTA]@FiiR�gH@VJl@/EtU�GVg�IfQ�JDkHIjUN@VQt@BLf=HUrIjU>I U
uwATO�e JDkHG�M �>} O�QHLK=BJ`M>kHG�JDAl@FiiR/xtJTJDG�A>EtUrGVgw_&@FU>dt@�U�GVg�EHstOFQ�JTkHG[G ��stGVi Jl@BJDIKO�Q�JTkt@VJNG�pqG�AD=
st@VATJTI i LKG�JDAl@FiiR	_>O�EHLjg
dtG/@�U�GVi JDIKO�Q
OBu&@hk^G�LKI��"J^M>kHG/JTA]@FiiRhxtJTJDIKQHC�ATOFE^JTIKQ^G9_N@�U,g�G�pqG-LKOFstGVg
@BQ g$JTGVUrJTGVg�d�= \ M W,a i OFLfLj@Vd O�Al@VJTOFA]U`J M>kHG�JTA]@FiiR
xtJTJDIKQHC�EtU�GSU|JTk^G�U�stGVi I x i�U,OBu JDkHG�JDAl@FiiR
kHG�LfI ��UrEtilk
@�UoJTk^G/i EHADp�@BJTE^ATGBOtUrJl@BADJTIfQHC�stOFIfQ�J]Ot@Ya�IfehEHJDkt@BL @BQHC�LKG�OBu;JTkHG�JDAl@FiiR�g�IKADGVi JDIKOFQ�@VJ
JTk^GNU�J]@BADJTIKQ^C|stO�IKQ`JPO�@BQtg'JDkHG>xtJ OBu @,i IfAli LfG.IfQ'JDkHG�� 
 s^Lj@BQ^GX_NIKJDk/JTkHG;p�@BLKE^G>OBu JDkHGNe�@BC�QHG�JDIji
xtG�L g�IfQ
JTk^G ��g�IfATGVi JTIKO�Q�JTO�i�@VLji E^Lj@BJDG�IKQ�uwO�ATe�@VJTIKO�Q�@BdtOFEHJ�JDkHG'C�G�OFe�G-JTAT=�OBu�JDkHG'st@VATJDIji LfG � U

st@VJTk�J M>kHG�i EHADp�@BJTE^ATG�OVu,JDkHG�JTA]@FiiR#IKQ JDkHG�e�@VCFQHG-JTIji|x G�Ljg$C�IKpqGVU�@
e�GS@FU�E^ATG�e�G-Q�J OBu JDkHG
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e�O�e�G�Q`JTEHe OBu JDkHG�JDAl@FiiR�IKQ JDkHATG�G�g�Ife�G�QtUrIKOFQ U`JPM>kHG!g�IKADGVi JTIfOFQ OVu JTkHG!i EHATp�@VJTEHADG�OBu JDkHG
st@VATJTI i LKG � U>JTA]@FiiR�CFIfpqGVUNJTkHG i kt@VATC�G'OBu JTkHG�st@BADJTIji LKGBJtM>kHG�stU�G-Etg�OFA]@BsHI g�IKJr=�OBu JTkHG�JTAl@�i R�i�@VQ
dtG|uwO�EHQtg�uwATO�e JTkHG�e�OFe�G-Q�JDEHe pqGVi JDOFAlU � �JB � � � e � J b Qti G/@/JTA]@FiiR�IjUNJl@BC�CFGVg�@FU,@�sHATIfe�@BAD=
JTA]@FiiRF_NIKJDk�@|C�OqO`g!xtJ&@BQtghJDkHG JTAl@�i R�st@�UTU�GSU.JTk^G,JTA]@FiiR�i EHJlU;g�GVUDi ATIfd GSg�IfQ \ GSi JTIfOFQ � J e OqJDkHG
QHGVi GVUTUD@BAT=/IfQ�uwOFADe�@BJDIKO�Q'uwOFA�dt@BL @BQti G�uwEHQ i JTIfOFQ�@BQt@VLK=^U�IjUzI U _NADIKJDJTG�Q/JDO|xtLfGBJqM>kHGNxtLKG i ATGV@VJTIKO�Q
@BQ g
@BQ @BLK=^U�I UNU�JDATEti JDEHATG�I UNg�IjUDi EtUTUrGVg�IKQ } kt@VsHJTG�A��&J
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M>kHG�dt@VLj@BQ i GouwEHQti JTIKO�Q�IjU>@VQ�OFdtUrG�ATp�@Bd^LKG�sHATO�stOqU�GSg�d`=�<N@�UTU`O X @BQHIfG�LKGP_NI i`aBO`@BQ g � A]@BJTJ � � D��
JTO�IfQtg�Iji-@BJTGNJDkHG kt@Fg�ADOFQHI aV@BJDIKO�QhJDIKe�G;OBuPs @BATJDIji LfGVU JDkt@BJ�G�e�G-ATCFG�uwATO�e)@ k^GV@�p�=/IfOFQ�i O�LKLKI U�IfOFQ�J
� kHIfLKG'JDkHG�ADG�@BATG/e!@BQ`=
UrJl@VQtgH@BA]g�O�dtU�G-ATp�@BdHLfGVU,EtU�GSg
JTO�sHATO�dtGhJDkHG/IKQ`JTG�A]@Fi JDIKO�QtU�OVuNQ`Eti LfG�I

@BJ;kHIKC�k�G�QHG-ATCFIfGVU`O�JTkHG dt@BL @BQti GouwEHQti JDIKO�QhI U Q^GP_ JTO�JTkHGNxtG�L g�OVu kHGV@�p�=/IfOFQ�sHk`=HUrIji�UKJ Z Q�s"Z s
i O�LKLKI U�IfOFQtUKO�JTkHG&i kt@VATC�G g�G�QtUrIKJr=,dt@VLj@BQ i GX_&@FU e�GS@FU�E^ATGVg � � g ��IfQ/@�uwE^Qti JTIfOFQt@VL uwO�ATe U�Ife�IKL @BAPJDO
JTk^GNdt@BL @BQti GNuwEHQti JTIKO�Q�JqM>kHGNe�GV@FUrEHATG�e�G�Q�JPOVu JTkHG _NIjg�JDk/OBu JTkHG ilkt@BADCFG[g�G�QtUrIKJr=�dt@BL @BQti G�uwO�A
U�G-LKGVi JDGVg'st@VATJTI i LKGSU IKQ�@ uwO�EHAPRTG�J;UrJTATE i JTEHADG=_&@FUzEtUrGVghJTO g�G�JDG�ATe�IfQHG�JTkt@VJPRTG�JzuwA]@BCFe�G�Q�J]@BJDIKOFQ
IjUNEHQHIfpqG�AlUD@BL JtM>kHG/@�UTU�O`i Ij@BJDGVg#ilkt@BADCFG�g�G�Q U�IKJr=�_&@FUoE U�GVg�IKQ
G � G � i OFLKLfIjUrIKOFQ U.uwOFA,JDkHG/UrJTEtg�=
OBu.U�JTA]@BQHC�G�QHGVUDUoi OFATADG�Lj@VJTIfOFQtU � � h � @VQtg�d @BAT=qO�Q�i OFADATG�L @BJTIfOFQtU � B � � J

Z Q W E"Z W E/i OFLKLfIjUrIKOFQ U`OVJTkHGNdt@VLj@VQti G>uwEHQti JTIKO�Q�i�@BQ/dtGNEtUrGVg/JTO�i LfO`i R�st@VATJDIji LfG>kt@�g�ATO�QHIsaV@PT
JTIfOFQ�J M>kHG�JDIKe�G�OBu[kt@Fg`ATOFQ^IsaV@VJTIKO�Q i OFEHL g$dtG�@BQ�IfQtg�Iji-@BJTO�A/OBu JDkHG�Jr=�stG�OVu�i OFLKLfIjUrIKOFQ JTkt@VJ
O`i�i E^ATATGSg"J Z J/IjU'JTk^G�OFADIsa�GVg JDkt@BJ�@BJ�@
kHIKC�k G�Q^OFEHC�k G�QHG-ATCF= @BQtg g�G�QtUrIKJr=BOz@�{qEt@BA R T CFLfEHOFQ
sHL @FU�e!@�L QWU �XM _NIKLKL�dtGhuwO�ATe�GVg � � � J M>kHI U QWU � _NIfLKL�G �`IjUrJ uwO�A/@�xtQ^IKJTG�@Be�OFEHQ`J�OBu JTIfe�G
dtG uwOFADG'IfJ i OqOFL U�O�t)Otkt@�g�ATO�QHIsa�IfQHC�IKQ`JTO/sHIfOFQtU @BQtg�OFJDkHG�A st@BADJTIji LKGVUKJHM>kHG�st@VATJTI i LKGSUNg�G�JTGSi JTGVg
IKQ @#ATG�L @BJDIKp`IjU�JDIji/kHGV@�p`= IKO�Q G �`stG�ATIfe�G�Q`J�i�@BQ dtG
UrJTEtg`IKGVg JTO g�G�JDG�ATe�IKQHG/uwGV@BJDEHATGSU�OVu,JDkHG

U�O�EHAli G/JTkt@VJ'i ATGV@VJTGVg�JTkHG�e JtM>kHG�ATG�@VATG/e�@VQ�=�O�dtU�G�ADp�@BdHLfGVU,JTkt@VJ�i�@BQ#dtG�e�GV@�U�EHADGVg�_NkHI i k

� \



g�IrtvG-ATG�Q`JTI @BJTG�@1QWU � uwATO�e @
k @Fg�ADOFQ Cm@FU � B8[ � JzM>kHG�st@BADJTIji LKGVUW_NkHIjilk kt@�g�ATO�QHIsa�G�uwATOFe @

QWU � @VATG�JDkHG�O�ATIsa-GVg�JDO#dtG�i ATGS@BJTGSg$@VJ/@
Lj@VJTG�A�JDIKe�GBO U�IfQti G�JDkHG	QyU � G ��I U�J]U[uwO�A/@�U�kHO�ATJ
JTIfe�G�_NIKJTk {qEt@BA RHU�@BQ g CFLfEHOFQ U�G �`IjUrJTIfQHC$_NIKJDkHOFEHJ/dtG�IfQHC�d O�EHQtg�IKQ`JTO�U�G-st@BA]@BJTG�kt@Fg`ATOFQ U`J
M>k`EtU`O�kt@�p�IfQHC�@BQ OFdtUrG�ATp�@VdHLKG _NkHIjilk�IKQtg�I i�@BJDGVU'JTk^G�JDIKe�G�OBu�kt@�g�ATO�QHIji�st@BADJTI i LKG�i ATGV@VJTIKO�Q
_>O�EHLjg�C�IKpqG�@'CFLfIKe�stUrG,IKQ`JTO�JTkHG�Qt@VJTEHADG'OVuzJDkHG�U�OFE^Ali G�JTkt@VJ i ATGV@VJTGVg�JDkHOqUrG'st@VATJTI i LKGSU`J

M O�EHQtg`G�AlUrJl@BQ g kHO�_�JTkHG�dt@VLj@VQti G�uwEHQti JDIKO�Q e�GV@�U�EHADGVU|JDIKe�GbO i OFQtUrIjg�G�A�JTk^G�ADG�Lj@VJTIfp�I U T
JTI i�k^GV@�p�=�IKO�Q�i OFLfLKI U�IKO�Q�RTEtUrJ/@SuwJDG�A'IfJ'O`i�i EHAlUKOz@FU/UrG�G�Q�UDi k^G�e�@BJDIji�@VLKLf=�IfQ ~ IfCFEHADG	\8J [4J ~ O�A
@1QWU � OzJTk^G�LfOFQHC i =`LKIfQtg�G�A�OBu e�@BJDG�ATI @BL;U�JDATG�J]i kHGSg$OFEHJ�dtG�J _>G�G-Q JTkHG�J _>O#ADGVi GVg`IKQHC�IKOFQ U
e�@VIKQ`Jl@BIfQtU>IKJ]Uo{qEt@VASR�g�GVi O�Q�xtQHG-e�G�Q`J.uwOFA @hUrkHOFADJ,JTIfe�G,dtG uwOFADG'kt@�g�ATO�QHIsaS@BJTIfOFQ � B � � J � k^G�Q

kt@�g�ATO�QHIsaV@VJTIfOFQ O`i�i EHAlUKO JDkHG�st@BADJTIji LKGVU�@BQ g$JTkHG-IKA�st@BADJTQHG-A'@VQ�JDIuT st@BADJTI i LKGVU[@BATG�sHATO`g�E i GVg @VJ
JTk^G UT@Be�G>Urst@Fi G4q�JDIKe�G�stOFIfQ�J uwADOFe { Et@VASR'qV@VQ�JDIuT { Et@VASR�st@BIfAlU`J W J kt@�g�ATO�QHIsaS@BJTIfOFQ�IjU�_NkHG�Q/JDkHG
uwAl@�i JTIfOFQt@VLtilkt@BADCFG i�@VATATIfGVg'd`='JTk^G { Et@VASR^UzIjUzi O�ehd^IKQHGVg,IfQ�JDO,EHQHIfJ�i k @BATC�GNIKQ/st@VATJDIji LfG � qS@BQ`JTIuT
st@VATJTI i LKG � st@BIfAlUKJ�M>k^GVU�GNst@VATJDIji LfGVUzg�O�e�@BIfQ�J]@BIKQ @�i OFLfLKGVi JDIKpqG�e�O�JTIKO�Q�OVOFA)xtO�_WOB_NkHIjilk�i�@BQ�dtG
e�GV@�U�EHADGVg � �fh � J � O�_>G-pqG�APO`d GSi�@BEtUrG'kt@�g�ATO�QHIsaS@BJTIfOFQ#O`i�i EHAlU,UrOFe�G�JDIKe�G�@�uwJTG�A JTk^G/i O�LKLKI U�IfOFQ�O
JTk^G�xtQ @BL U�J]@BJTG[IKQ`JTG�A]@Fi JDIKOFQ U OBu JDkHGos^ATO`g�Eti GVghst@VATJTI i LKGSU kt@�pqG,@�Ure�@BLfLKG�A�i ATOqUDU>UrGVi JTIfOFQ/JDkt@BQ

Iyu JTkHG-=�@BATG uwOFATe�GVg'GV@BADLKIfG�APJqM>k^Gost@VATJDIji LfGVU)_>OFE^Ljg/G�e�G�ADCFGN_NIKJDk�@�U�e�@VLKLtUrsHATGS@FghIfQhA]@BsHI g�IKJr=
dtG�J _>G�G-Q/st@BADJTIji LKG @BQ ghIKJ]U s @BATJDQHG�A&@BQ`JTIuT st@VATJTI i LKGbJ Z Q�i OFQ`JTA]@FU�J]OqIyu @�kt@Fg`ATOFQ^IjiNCq@FU>I U�i ATGV@VJTGVg
IKQ U�Jl@VQ�JDLK=BO`JTkHG�st@VATJDIji LfG4qV@VQ�JDIuT st@BADJTIji LKG,st@VIKA]UN@BATG i ATGS@BJTGSghpqG�AT=�GV@BADLK=�IKQ�JTkHG�i O�LKLfIjU�IfOFQ�O`ATIfCFk`J
@SuwJDG�A,JDkHG/IKO�QtU�i OFLfLKIjg`GBJtM>kHGVUrG/st@BADJTIji LKGVUok @SpqG�ehE i k�OFs^s O�ATJDEHQHIKJr=#JDO�IfQ�JDG�Al@�i J _NIKJTk#O�JTkHG-A
st@VATJTI i LKGSU IfQ$JDkHG�i =�LfIKQtg`G�APO @FU�JTkHG�U�=^U�JDG�e IjU,sHEHLfLKGVg�@Bs @BATJ�_NkHIKLfG/JTkHG�dtGV@Be IKO�QtU|ADGVi GVg`GBJ
M>k`EtU`OVJTkHG;st@BADJTI i LKG;st@BIfAlU�_NkHIjilk/@VATG i ADGV@BJDGVg uwADOFe1JTkHG;kt@Fg`ATOFQ�Cq@�Uzi�@VQ/kt@�pqG>@ Lj@BADCFG UrsHATGV@�g
IKQ�A]@BsHI g�IKJr=BJ

M>kHG�QHG �`J'@VsHst@VATG�Q`J/ilkt@BLfLKG�Q^CFG/IjU,JDO�I g�G�Q`JTI uw=
JTk^Ghst@VATJDIji LfG4qV@VQ�JDIuT st@BADJTIji LKG's @BIKA]Uy_NkHI i k
_>G-ATGNi ATGV@VJTGVg'JDOFCFG-JTkHG�A]J � k^G�Q/st@BADJTI i LKGVU @BADGNIjg�G-Q�JDIyxtGVg�IKQ�JTkHG g�G-JTGVi JDOFA]OBJDkHG�ATG;IjU Q^O,Ijg�G-Q�JDIuT
x i�@VJTIfOFQ/Jl@VC,JTO Lj@VdtG�L8_Nk^Ijilk'st@VATJTI i LKG�st@VIKA]U�_NIKJDk/@,Urs GSi Iyx i�@VQ�JDIuT st@BADJTIji LKGBJVM>k`EtUz@,UrJl@VJTIjUrJTI i�@BL
e�G�JDkHO`g'e�EtU�JzdtG EtU�GSg"J`M>kHGNdt@BL @BQti G�uwEHQ i JTIfOFQ�IjU�i OFQ U�JTADEti JDGVg�JDO�Ijg�G�Q`JTI uw=�st@BIfAlUzOFQ�@�UrJl@BJ T
IjUrJTI i�@BLNdt@�U�I Uh@VQtg sHATOVp`Ijg�G�@$e�GV@FUrEHATG�OVu�JTk^G
Al@VsHIjg`IKJr=�U�s^ATGV@�g OBu�st@VATJDIji LfG4qV@VQ�JDIuT st@BADJTIji LKG
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~ IfCFEHADG9\/Js[ � W UTilkHG�e�@VJTI i�OVuzJDkHG�i OFLfLKIjUrIKO�Q�g�EHADIKQHC�kt@Fg`ATOFQ^IsaV@VJTIKO�Q�J W ADATO�_ U>JTO/JDkHG�LKG uwJ&@BQtg
ATIfCFk`JhADG�sHADGVU�G�Q`J/JTk^G
UrsHATGS@Fg�IfQHC OBu e�@BJDJTG�A]J W ADATO�_ U�G-e�G�ATC�IKQHC
uwADOFe JTk^G
g`OFJlU�ATG�sHADGVU�G-Q�J
st@VATJTI i LKG�st@VIKAlU�i ADGV@BJDGVg$JDOFCFG-JTkHG�A]J M>kHG�Rl@BC�CFGVg�LKIKQ^GVU,ATG�sHADGVU�G-Q�J,JDkHG�IfQ�JDG�Al@�i JTIfOFQtU,OBu JDkHOqUrG
st@VATJTI i LKGSU.IKQ�JDkHG�e�GVg�IfEHe$J

st@VIKAlUKJtM>kHG�dt@BL @BQti G uwE^Qti JTIfOFQ�IKQ�IfJlU>e�OmU�JNCFG-QHG�Al@VLvuwOFADe � �=D
�PIjU��
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� � j�� � � � M IjU'JDkHG#i O�Qtg�IfJTIKO�Qt@BL sHADOFdt@VdHIKLfIKJr= OBu�O�dtU�G�ADp�IfQHC @$st@BADJTI i LKG�OBu J�=`stG��hIfQ dHIfQ

� � CFIfpqG�Q JDkHG�G �`IjUrJTG�Qti GhOVu�@
st@VATJDIji LfG�OBu[Jr=�stG��#IKQ�dHIfQ � � J M>k�EtUKOzIyu dHIfQ � � ATG uwG�AlU'JDO�@
st@VATJTI i LKG[e�GV@FUrEHATGSg�IfQ�JDkHG�ATIfCFk`J>kt@VLyu OBu @/g�G�JTGSi JTO�APO�JDkHG�Q�dHIfQ � � i OFEHL ghATG uwG-ANJTO�@'st@VATJTI i LKG
e�GV@�U�EHADGVg'IKQ�@�U�e�@VLKLfG�AzUrEHdtUrG�J�OBuPJDkHG ATIKC�k�J kt@BL uPOBu @'g�G-JTGVi JDOFA�UrEtilk�@�U O�QHG`TwuwOFEHADJTk�OVuPJDkt@BJ]J
M>kHGVUrG�i OFQtg`IKJTIfOFQt@VL s^ATOFd @BdHIfLKIKJDIKGVUv_>O�EHLjg�JTkHG�Q�dtG'e�GV@FUrEHATGVg�OBpqG-A @BLKLPstOmUTU�IfdHLKG U�EHd/T dHIfQtUNOBu
JTk^G�g�G-JTGVi JDOFA]JvM>kHG�dt@VLj@BQ i G�uwE^Qti JTIfOFQ�i�@VQ$dtG�EtU�GSg�JDO
i OFQtUrIjg�G�A�QHO�J�OFQHLf=#JTkHG/dt@VLj@VQti G�OBu
ilkt@BADCFGVg#st@BADJTI i LKG�st@BIfAlU�@BQtg#sHIfOFQ�st@BIfAlU`O dHEHJ�@BL U�O�uwOFA�@BQ`=#{qEt@VQ�JDIKJr=z_NkHI i k#I U,i O�QtU�G�ADpqGVg"O
U�E i k @FU/UrJTAl@VQHCFG-QHGVUTUW_NkHIjilk�IjU,e�GV@�U�EHADGVg�IfQ$JDkHG�dt@BL @BQti G�uwEHQti JDIKOFQ#uwOFA�R�@BOFQ U'OFA'd @BAT=qO�Q
Q`EHehdtG�A�_NIKJDk s^ATOFJDOFQ st@BIfAlU`J � OY_;G�pqG�A]O JDkHIjU'JDkHGVUrIjU9_NIKLfLNi O�Qti G�Q`JTA]@BJDG�E^s O�Q JDkHG�i kt@VATC�GVg
st@VATJTI i LKG�st@VIKA[@BQtg�sHIKO�Q
st@VIKA dt@BL @BQti G|uwEHQti JTIKO�Q
e�GS@FU�E^ATG�e�G-Q�J]U`JqM>kHG�uwOFADe OVu�JTk^G'dt@VLj@BQ i G

uwEHQti JTIKO�Q�EtU�GVg�IfQ�JDkHIjUNg`IjUTUrG�ATJ]@BJDIKOFQ�IjU��
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I uNe�@�UTU>OBu s @BATJDIji LfG,IjUNUre�@BLfL
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�
� ��L � 
 M IjUPJTkHG;kHIjUrJTO�CFAl@Ve OVuXj 
 L � � M � 
 L � � M jluwOFA @BLKL`stOqUDU�IKd^LKGNst@VIKAlU�_NIKJDkHIKQ @BQ/IfQtg�IKp`Ijg`Et@BL
G�pqG�Q`JPJ M>kHI U k^IjU�JDOFC�Al@Be IjU�UrEHe�e�GVg�OVpqG�A�@BLfL�e�GV@FUrEHATGSg#i OFLfLKIjUrIKO�Q#G�pqG�Q`JlU`J � � L � � M ATG uwG�AlU
JTO @BLfLvJTk^G,stOqU�IfJTIfpqGBL QHG-Cq@BJDIKpqG M st@BADJTIji LKGVU�EtU�GVg�IKQ�JDkHGos @BIKADIKQHC J Z J>I U.stOqUDU�IfdHLKG,JDO/i O�QtU�JDATEti J @
dt@VLj@BQ i G,uwEHQti JDIKOFQ _NIKJTk!@BLKLPstOmUTU�IfdHLKG i kt@VATC�GVg�st@BADJTIji LKG st@BIfAlU>IKQ U�JTGS@Fg�OBu sHIKO�Q�st@BIfAlU`O`G �^i G�sHJ
JTk^G�@VATCFE^e�G�Q`JoOVu[< _;OFEHL g�dtG �wl�IKQtUrJTGV@�g�OVu � 
 J M>kHGhd^IKQtUrIsa�G/I U IfQti LfEtg�GVg�U�O
JDkt@BJ�JDkHG
dt@VLj@BQ i G�uwE^Qti JTIfOFQ e�GV@�U�EHADGVg IfQ @ stG�A�uwGSi J�g�G�JTGSi JTO�A�_NIKLfL,QHOFADe�@BLfIsa�G�JTO�OFQ^GBJ � G�ATGbO.JDkHG
U�E^e�e�@BJDIKO�QtU�OVpqG�A[@BLfLzstOqUDU�IKd^LKG�st@BIfAlU�@BQtg#JTk^G�Q#G�pqG�Q`JlU @BADGhQHO�J�CFIKpqG-Q
G �`sHLKI i IKJDLK=BO`dHEHJ�@BADG
g�O�QHG�IKQ�JTkHG i OFQtUrJTADEti JTIfOFQ�OBu @/e�GV@FUrEHATG-e�G�QqJ uwADOFe�G�pqG-Q�J]U IfQ�g�Iut G�ADG�Q�J � 
 L O�A �wl M d^IKQtUKJ

M>kHG�IfQtg�IKp`Ijg`Et@BL�JTG-ATe�U,OBu[JTk^G�dt@BL @BQti GhuwEHQti JDIKO�Q�@BADG�i�@BL i EHL @BJTGSg$UrG�st@BA]@BJDG�LK=#uwOFA/GV@�i k

G�pqG�Q`JPO'_NkHI i k�i L @FUDU�Iyx GVU,JTkHI U e�GV@FUrEHATG�e�G�Q�J&@FU�@BQ G�pqG-Q�J T d`= T G�pqG�QqJNO�dtU�G-ATp�@BdHLfGBJ M>kHG/uwOFATe
OBu;JDkHG�dt@BL @BQti G'uwE^Qti JTIfOFQ�sHEHLKL U>OFEHJ[JTkHG i OFADATG�L @BJTIfOFQ�IKQ
A]@BsHI g�IKJr=$LwOFA stU�G-Etg�OFA]@BsHI g�IKJr= M OVu&@
st@VATJTI i LKGfqV@BQ`JTIrT s @BATJDIji LfG>st@VIKAv_NkHI i k/kt@�U.dtG�G�Q/uwOFADe�GVg�JTOFC�G�JTk^G�APJ`M>kHG p�@BLKI g�IKJr=�OBu JDkHIjU e�O`g�G�L
i�@VQ$dtG�g�G-e�OFQtUrJTA]@BJTGSgz_NIKJTk @
UrIKe�s^LKG/UrIKe�EHLj@VJTIfOFQ�J W <PRTO�ASRqG�Q#JDkHG�ADe�@BL U�IfehEHL @BJDIKOFQ�i O`g�G
_N@�U'OFdHJ]@BIfQHGVg$uwATO�e � Al@VJTJ � � D
� _NkHIjilk�i�@VQ JTGSU�J/JTk @BJ/JTk^IjU'UrJl@VJTIjUrJTI i�@BL&U�EHe�e�IKQHC�e�G�JTkHO`g
_>O�ASR^U>JTO�@Fi�i EHAl@VJTG�Lf=hADGVi OFQ U�JTADEti JNJDkHG�CFIKpqG-Q�IKQHs^EHJPJ^M>kHIjUNUrIKe�EHLj@VJTOFA�xtAlUrJNsHATO`g`Eti GVU @'st@BA T
JTI i LKG�_NIKJDk @�A]@BQtg�O�e �YT e�O�e�G�Q`JTEHe$O @BQ g JTk^G�Q @BQ @BQ`JTIrT st@VATJDIji LfG�_NIKJDk @VQHOFJDkHG�A/A]@BQtg�O�e
�YT e�O�e�G�Q`JTEHe J ~ OFA @oCFIfpqG�Q/@Ve�OFEHQ`JPOBu JDIKe�GBO�s @BATJDIji LfGVUP@BADGNe�OVpqGVgouwOFA _N@BA]g/@BLfOFQHC�U�JDAl@VIKCFk`JVT
LKIfQHG'JDAl@�RTGSi JTO�ATIKGSUo@VQtg�C�IKpqG�Q @�Al@BQ g�OFe ilkt@BQ i G9_;G�IKC�k�JDGVg�d`=
JDkHG/Q�E^ehdtG�ANOVu>s @BATJDIji LfGVU,@VJ
G�L @FU�JDIji�@VLKLf=�UTi�@VJTJDG�ATIfQHCw_NIfJTkHIfQ#@hC�IKpqG�Q�JDIKe�GBJ^M>kHIjU IjU>uwOFLKLfO�_>GVg�d�=�e�O�ATG�U�JDAl@BIfCFk`JVT LKIfQHG�JTAl@PT
RTGVi JDOFADIKGVUz@VQtg�UDi�@BJDJTG�ADIKQHC�EHQ`JTIfLH@,xtQt@BLtJDIKe�GBJVM>k^G�QhdtO�JTk�st@VATJDIji LfGVUz@BADG,UrsHATGS@Fghd`='JDkHG,UD@Be�G
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~ IfCFEHADG9\/J � �vM>kHG�Urkt@BstG/OBu JTkHG�dt@BL @BQti G�uwEHQti JDIKO�Q
sHLfOFJTJDGVghuwOFA[@hstG�A�uwGSi J g�G�JDGVi JTO�APJ � LKE UTU�GSU
@BADG�uwADOFe JDkHG,UrJl@VJTIjUrJTI i�@BLHe�GV@FUrEHATGBO�_NkHG�ADGV@FU;UT{qEt@BADGVU)_NIKJDk�i IfAli LfGVU @BATGNuwATO�e R�Q^OY_NQ�dt@BL @BQti T
IKQ^C/st@BIfAlU`J

Al@VQtg�O�e A]@BsHI g�IKJr=BJ M>kHG�UrIKe�EHLj@VJTGVg
s @BATJDIji LfGVU�@BADGw_NADIKJTJDG�Q JDO#@
UrG�st@VAl@BJDG�xtLKG�IKQ @�uwOFADe�@BJ
i O�Q�J]@BIKQ^IKQHC,s @BATJDIji LfGNIjg�G-Q�JDIyx i�@VJTIfOFQ�OVe�OFe�G�Q�JDEHe	O�JTA]@BQtUrpqG�AlUrGNe�OFe�G�Q�JDEHe	OV@BQ g�stUrG�Etg�O�Al@Vs8T
Ijg`IKJr=�LwJTO'e�IKe�IfizJTkHG ATGS@BL gH@BJ]@FUrJTATGS@Be M J � OY_;G�pqG�A]OF@�U.JTk^Gost@VATJDIji LfGVU�@BATG _NATIfJTJDG�QhJDO|xtLfGBOFJDkHG
g�IrtvG-ATG�Qti GoIfQhA]@BsHI g�IKJr=/dtG�J _>G�G-Q/JTkHG�i OYT i ATGV@VJTGVg/st@VATJTI i LKG st@VIKAlU;i�@BQ!@BLjUrO'dtG _NADIKJTJDG�Q�JTO|x LKGBO
IKQ @#kHIjUrJTO�CFAl@Ve _NkHIjilk�QHOFADe�@BLfIsa�GVU�JTO�OFQHG�OVpqG�A�@VLKLNstOqUDU�IKd^LKG � 
 JzM>kHG i OFe�s @BATI U�O�Q dtG`T
J _>G�G-Q�JTkHGSU�G�J _>O/e�G�JDkHO`gHU>I UNU�kHO�_NQ
IfQ ~ IfCFEHADG9\/J � JtM>kHG�g�G u @BE^LKJ U�G-JTJTIfQHCqUNOBu JTk^G'<PRTO�ASRqG�Q
JTk^G�ATe�@VL e�O`g�G�L�_>G�ADG/EtU�GVg-O _NIfJTk�@�dHIfQ1_NI g�JTk#OVu � J [4OPIKQ^IKJTI @BL JTG�e�s G-Al@BJDEHATG/OVu ��� B
?
G]^FO
xtQt@VL JDG�e�stG�A]@BJTE^ATG,OVu [ �F� ?
G]^FO8_NIfJTk
JDG�e�stG�A]@BJTE^ATGouwO�Aokt@�g�ATO�QHIsaS@BJTIfOFQ#OVu [ e B�?
GP^FO^@BQtg
@'uwOFATe!@BJTIfOFQ�JTIfe�G OBu h uwezqVifJHM>kHG�Al@Bs^Ijg�IfJ�=�U�s^ATGV@�g�IjU � � @BQ g�JTk^G�ATG�@BADG�@BQ�@�pqG�Al@VCFG�OBu7\
i O�LKLKI U�IfOFQtU�s G-Aost@VATJDIji LfG,IKQ�JTk^IjUNU�IfehE^Lj@BJDIKO�Q�J

� 	�� � ��� � 	�� �
	���� �

M>kHG�i O�e�st@BADIjUrOFQ OVu R`QHO�_NQ dt@VLj@BQ i IKQHC#s @BIKA]U'JTO�@#UrJl@BJDIjUrJTIji-@BL>e�GV@FUrEHATG�e�G�Q�J OBu[JTk^G�d @BLuT
@BQ i G�uwE^Qti JTIfOFQ U�kHO�_ U'p`IjUrEt@BLfLK=
JDkt@BJ�JTkHG�dt@VLj@BQ i G�uwE^Qti JTIfOFQ g�OqGVU'IfQtg�G�GVg
ADGVi O�QtU�JDATEti J�JDkHG
Al@VsHIjg`IKJr=�g�Iut G�ADG�Qti G�dtG�J _>G�G-Q i O�Tri ATGV@VJTGVg#st@BADJTI i LKG4qS@BQ`JTIrT st@VATJDIji LfG/st@BIfAlU`J Z Q$ADG uwG�ATG-Qti G � � D�� O

� D



~ IfCFEHADG�\8J \ �v<N@VLj@VQti G'uwEHQti JTIKO�QtUouwOFA�sHIfOFQtUFL JDOFs M @BQtg#sHADOFJTO�QtUwLwdtOFJTJDOFe M i�@VLji E^Lj@BJDGVgz_NIKJDk
ATGSU�stGVi J JTO � 
 JV<PRTOFA RqG�Q�JTkHG-ATe�@VLFe�O`g�G-L`U�IKe�EHL @BJTIfOFQtUtOBu @ QyU � @VATG>IfQ/i IfAli LfGVUv@VQtg/UT{qEt@VATGVUKJ
�z� M �,ZrW s"Z s�i OFLfLKI U�IKO�QtU L ADG�sHADGVU�G�Q`JTIfQHC�JTkHG�kt@Fg�ADOFQ�Cq@�Uoe�O`g�G�L M @BADG�U�kHO�_NQ#IKQ�JTADIj@BQ^CFLKGSU
� �=D
� J

<N@FUDU`O X @BQHIfG�LKG]_NIji`aBO @VQtg � Al@VJTJ/QHO�J/OFQHLf= g�GSUTi ADIKdtG�JTk^G�i OFQ U�JTADEti JDIKOFQ @BQtg JTk^G�OFAD= OBu JDkHG
dt@VLj@BQ i G
uwEHQti JDIKO�Q�O>dHEHJ�e�@YRqG�sHATGVg`Iji JDIKOFQ U uwO�A�d @BLj@VQti G
uwEHQ i JTIfOFQ e�GV@�U�EHADG�e�G�Q`JPJ ~ IfCFEHADG
\8Jp\ T JTO�s�U�kHO�_ U>JDkHGod @BLj@VQti GNuwEHQti JDIKO�Qhe�GS@FU�E^ATGVg/IKQ�@|stG�AruwGVi J�g�G-JTGVi JDOFAzuwOFA&@'<PRTO�ASRqG�Q/JDkHG�AVT
e�@VL e�O`g�G�L)L i IKA]i LKGSU.@VQtg�UT{qEt@BADGVU M Ot@BQtg �z� M �,ZrW s"Z s�G�pqG�Q`JlU=LwJTADIj@BQ^CFLKGSU M J �z� M �,ZrW � B4\ �
IjU[@!e�O`g�G�L EtU�GVg#JTO!U�IKe�EHL @BJTGSU�s"Z s#G�pqG-Q�J]Uo@VJ � � 	�	 � ���F� UoG]^FO�_Nk^Ijilk#ATG�sHADGVU�G-Q�J]U�JDkHG
kt@�g�ATO�Q Cq@�U/UTi G�Q @BATIfO&J �z� M �,ZrW e�O`g�G-LjUokt@�g�ATO�QHIji�ATGV@�i JTIfOFQtUouwOFA�s"Z s�i O�LKLKI U�IfOFQtU,@�Uy_;G�LKL
@FUNkt@�g�ATO�Q8T Q`Eti LfG�EtU @BQtg�Q�E i LKG�E U T Q�Eti LKG�EtU�i O�LKLfIjU�IfOFQtU � B � � J �z� M �,ZrW EtUrGVUNJTkHG � EHQtg�U�JDATIKQ^C
uwAl@VCFe�G-Q�J]@BJTIfOFQ�e�O`g�G�L O`@BQtghIfJlU;U�stGVi I x iosHADGVg�Iji JTIKO�QtUzkt@�pqG,dtG�G�Q�i OFQ�xtADe�GVg/d�=/G ��stG�ADIKe�G�Q/T
Jl@VL�e�GV@FUrEHATG-e�G�Q`J � B4\ � JPM>kHG�<PRTO�ASRqG�Q#JDkHG�ADe�@BLze�O`g�G�L � � D
� O � B � �>I U JDkHG�UT@Be�G�@�U|JTk^GhO�QHG
g�GVUDi ATIfdtGVgh@VdtOBpqG[IKQ \ GVi JDIKOFQ \8Js[ _NIKJDkHOFEHJ;JTkHG Al@VsHIjg`IKJr=�U�sHADGV@Fg-O8_NkHI i k�i ATGS@BJTGSU.@VQ�G ��s @BQtg T
IKQ^C/sHIKO�Q
Cq@�Uo@�uwJTG�A @/CFIfpqG�Q�JDIKe�G[@BJ[@/U�stGVi I xtGVg�JTG-e�stG�Al@VJTEHADGBJ

Z J.I U.G�p`Ijg`G�Q�J uwATOFe ~ IKCFE^ATGk\8J \�JTkt@VJ>JDkHG,<PRTO�ASRqG�Q�e�O`g�G-LHkt@FU;@|Qt@VATADOY_;G�A>d @BLj@VQti GNuwEHQti T
JTIfOFQ�JTk @BQ'JDkHG �z� M �,ZrW e�O`g�G�L J M>k^GX_NIjg`JTk�OButJDkHG�dt@BL @BQti G uwE^Qti JTIfOFQ�i�@VQ'dtG�EHQtg�G�A]U�JDOqO`g/@FU
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M JFM>kHG;JTkHG-ATe�@VLqJTG�ADeYADG uwG�A]U JDO,JTkHG;JTkHG-ATe�@VLqAl@Bs^Ijg�IfJ�=�UrsHATGV@�g�IKQ^C
g�EHGNJDO�JTkHG[i OFLfLKGVi JTIKpqG d G-kt@�p�IfOFA�OBu st@BADJTIji LKGVU @SuwJDG�A�JTkHG i O�LKLfIjU�IfOFQ�J�M>kHG[g�Iut EtUrIKO�QhJDG�ATe1ATG-sHATG`T
U�G-Q�J]U.JTk^GoADGVUTi�@VJTJDG�ATIfQHC�OBu st@VATJTI i LKGSU _NIfJTkHIfQhJDkHG e�GVg�IfEHe$J a GVUTi�@VJTJDG�ATIfQHC�OBu st@VATJTI i LKGSU _;OFEHL g
dHADOq@Fg`G�Q JTk^G�dt@BL @BQti G�uwEHQ i JTIfOFQ�d�=�g�Irt EtU�IfQHC#JTkHG�ilkt@BADCFG4qS@BQ`JTIuT ilkt@BADCFG�st@BIfAlU|IfQ Urst@Fi GBO O�A
Al@VJTkHG-A.A]@BsHI g�IKJr=BJ } OFQ U�Ijg`G�ATIfQHC�JTkHG[g�IjUDi EtUDU�IKO�QhIfQ \ GVi JTIfOFQ�\/Js[4O`@9QWU � e�O`g�G�L _>OFE^Ljg/kt@�pqG @
U�e!@BLKLfG�AzJDIKe�GNJDO�g�Iut EtUrGBO`U�O/JTk @BJNJTG-ATe IKQ�JTkHG _NI g�JTk!i OFEHL g�@Bs^sHATOm@Filk�a-G�ATO J�M>k^IjUNg�IrtvE U�IKO�Q
JTG-ATe _>OFE^Ljg dtG�@ t GVi JDGVg d�=E_NkHG�JDkHG�A�JTkHG�i ADGV@BJDGVg ilkt@BADCFG�e�OVpqGVg�@FU/@�uwADG�G�{qEt@BA R$IfQ @
QWU � O�AN@�@FU.k @Fg�ADOFQ�IKQ�IKJ]U.GV@VATLK=/k^IjU�JDOFAD=BJ W QHQHIfkHIKL @BJTIfOFQtUzOVu st@BADJTIji LKGVU�i O�EHLjg�@BL U�O'd^ATOq@�g�G�Q
JTk^Ghdt@VLj@VQti GhuwEHQ i JTIfOFQ�OP@VLKJDkHOFEHC�k�ATG uwG�ADG�Qti G � � D��.s^ATGVg�I i JlU,JDkt@BJ�JTkHG�dt@BL @BQti G�uwEHQ i JTIfOFQ$uwO�A
@1QWU � _>O�EHLjg�UrJTIKLfL�ATG�e�@VIKQ�Qt@BADATO�_>G-A/JTkt@VQ JDkt@BJ/OVu�@
k @Fg�ADOFQ Cm@FUKJ�M>kHG�sHADGVg�Iji JTIKO�QtU|IfQ
ATG uwG�ATG�Q i G � �=D
�Pg`O'QHO�J i OVpqG�AzJTk^G,IjUDU�EHGVU�OBu ADGVU�O�Qt@BQti G�g�GVi�@�=^U�U�Etilk�@FU � � � � � � � @VQtghJDkHG
G`t GVi J]UzOBu G ��stG�ADIKe�G-Q�J]@BL`@Fi-i G�sHJ]@BQti G OFQ�JDkHGod @BLj@VQti GouwE^Qti JTIfOFQ�J`MPO'EHQ g�G�AlUrJl@VQtg�JTkHG G`t GVi J]U
OBu kt@�p�IfQHC�@'ATGV@VL g�G�JDGVi JTO�A @FUNOFsHstOmU�GVg�JTO�@�� stG�A�uwGSi J � g�G�JTGSi JTO�APOHUrIKe�EHLj@VJTIfOFQtU;i�@BQ�dtG�EtU�GVg-J

M O�UrEHe�e�@VATI a�G>JDkHG,sHADGVg�Iji JTIKO�QtU`OqJDkHG,dt@VLj@BQ i GouwEHQti JTIKO�Q�e�GV@�U�EHADGVg'uwATOFe @ QWU � _;OFEHL g
G �`kHIKd^IKJ�@$Qt@VATADOY_2Urkt@BstG#IKQ i OFe�st@BADIjU�O�Q JDO JTkHG�dt@BL @BQti G�uwEHQti JTIKO�Q uwADOFe @�kt@Fg�ADOFQ Cm@FU

uwATO�e JDkHG�UrEHstG�ATstOqUrIKJDIKOFQ�OVu,Q`Eti LfG�OFQ8T Q`Eti LKG-OFQ�i O�LKLKI U�IfOFQtUKJ ~ O�A�U�e�@VLKLzA]@BsHI g�IKJr=�g�IrtvG-ATG�Qti GVU`O
JTk^G>dHADOq@Fg`G�Azkt@�g�ATO�Q/Cq@FUze�O`g`G�LqIjUPG �`s GSi JTGVg,JDO,kt@�pqG;@oLKO�_>G-APIKQHIfJTIj@VLqdt@BL @BQti G.uwEHQti JTIKO�Q'JDkt@BQ
JTk @BJ OBu @ QWU � J � O�_;G�pqG�APOqG �`stG�ATIfe�G�Q`Jl@VLv@VQtg�e�O`g�G�LPg`G�stG�Qtg�G�Q`J>u @Fi JTOFA]UX_NkHIjilk�IKQ8x EHG�Qti G
JTk^G,Urkt@BstG,OVuPJTk^Godt@VLj@VQti GNuwEHQti JDIKOFQ�ATGS{ EHIfATGNEHQ g�G�AlUrJl@VQtg�IKQ^C&J`M>kHG ATG�L @BJTIfpqGNJTIfe�G>OVuPst@VATJTI i LKG
kt@�g�ATO�QHIsaV@VJTIfOFQ
e!@S=�dtG�{ Et@VLKIfJl@BJDIKpqG�Lf='uwOFEHQ g�d`=he�GS@FU�E^ATIKQ^C/JTkHG�dt@VLj@BQ i G,uwEHQti JDIKOFQ0J
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X @VJl@'uwATOFe JTkHG�M �>} @VATG�i O�LKLKGSi JTGVg/d`=hG�LfGVi JDATOFQ^Iji�U;@BQtg�@BQ @BLK=/a�GVg�IfQ�JTkHG,xtA]U�J UrJTG�s�d`=hJDkHG
\ M W,a @BQ @BLK=^U�I U'UrOBuwJ _N@VATGBJ M>kHG \ M W,a @BQt@VLK=^U�I U|Ur=HUrJTG�e I U,dt@FUrGVg$EHstOFQ aob�b M OP@ } ZWZ
dt@�U�GVg'sHk`=^U�Iji-U CFA]@BsHkHIfQHC�@VQtghg^@BJl@�@VQt@BLf=HUrIjU st@�i R�@VCFG g�G�pqG-LKOFstGVg�@BJzJDkHG };_�aoc Lj@Vd O�Al@VJTOFAD=BJ
} OFLfLj@Vd O�Al@VJTOFA]Uhg`G�pqG�LKO�stGVg U�OVuwJ _N@BADG�JTO#ADGV@Fg�JTkHI U/M �&} IKQ`uwOFATe!@BJTIfOFQ�O-_NIKJTk @�uwAl@Be�GP_>O�ASR
JTk @BJ @BLfLKO�_ U uwO�ANe�@BQ`=/Jr=�stGVU>OVu gH@BJ]@h@VQt@BLf=HUrIjUKJHM>kHG�M �>} IfQ�uwOFADe�@BJDIKO�Qw_&@FUN@BQ @BLK=/a�GVg�@BQtg
JTA]@FiiR�ATGVi O�QtU�JDATEti JTIKO�Q9_&@FU stG�AruwOFATe�GVg|IfQ'sHADO`g�Eti JDIKOFQ�UrJl@VCFGBJqM>k^G>sHADO`g�Eti JDIKOFQF_&@FU ADEHQF_NIKJDk
J _>O�g`Iut G�ATG-Q�J,LfIKdHA]@BADIKGVUKO�_NkHI i k#IfQti LfEtg�G/JTk^G�i�@BLfIKdHA]@BJTIfOFQtU OBuNJDkHG�M �&} O @FUy_;G�LKL @FU�@VLKLzJDkHG
JTA]@FiiR TwxtJDJTIKQ^C @VQtg ATGVi OFQtUrJTATE i JTIfOFQ U�OVuwJ _N@BADGBJ � ADO`g�Eti JDIKO�Q LKIKd^Al@BADIKGVUF_NIKLfLNdtG�g�IjUDi EtUTUrGVg IfQ
\ GVi JTIKO�Q �&Js[fJs[fJ
W J�JTk^G JTIfe�G�JTkHG @BQt@VLK=^U�I U$IKQ JTkHI U$g�I UTUrG�ATJ]@BJTIfOFQ _&@FU$stG�AruwOFATe�GVg"O,JTk^G aob�b M IKQ8T

sHEHJKq�O�EHJTsHE^J sHATO`i GVg�EHADG._N@�U$JTIfe�G`T i OFQ U�EHe�IfQHC&O @�U$@ UrG�st@VAl@BJDG xtLfG._;OFEHL gYQHG�GSg JDO dtG
OFstG�Q^GVg�uwOFA,GS@Filk X @VJl@ W iYQ EHI U�IKJDIKO�Q1L XoW Q M x LKGBOtOFA�@VdtOFEHJ�G�pqG�AD=�B ��� G�pqG�Q`JlU`JtM>k`EtUKO JDkHG
QHGVi GVUTUD@BAT=#s @BATJDIji LfG/IKQ�uwO�ATe�@VJTIfOFQ#uwOFA�JTkHG�dt@VLj@BQ i G�uwE^Qti JTIfOFQ i�@BL i EHL @BJTIfOFQE_N@�U|OFE^JTsHEHJ�JTO @
dHIfQt@BAD=
xtLKGBJ M>kHI U,e�G�JTk^O`g$i ADGV@BJDGVg$_Nkt@BJ�IjU,ATG uwG-ATATGSg�JDO#@FU�@�e�I i ATO X @VJl@ \ JDOFAl@VCFG�M @BstG
L � X|\ M M Ov@/Ure�@BLfLKG�A&gH@BJ]@hUrG�J i ATGS@BJTGSg�uwADOFe�JDkHG�JTO�Jl@BLPJDAl@�i R�IfQ�uwOFADe�@BJDIKO�Q�OFQ�xtLKGBJ
M>kHG�gH@BJ]@
U�G-Jy_&@FU _NATIfJTJDG�Q#OFEHJ�_NIKJDk�@�kHGV@�g�G�Aox LKG�@BQtg�@�gH@BJ]@!xtLfGBJPM>kHG�kHGV@�g�G�A,xtLKG
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i O�Q�J]@BIKQ U.JTk^GoIfQ�uwOFADe�@BJDIKOFQ�ATG-Lj@BJDGVg/JTO'GS@Filk�st@BADJTI i EHLj@VA�G�pqG�Q`JPOFJDkHG \ M W,a ATE^Q�Q�E^ehdtG�A]OBJDkHG
\ M W,a G-pqG�Q�J[Q�EHe�dtG�APOt@VQtg$JDkHG/LKO`i�@VL;@BQt@VLK=^U�IjU,G�pqG-Q�J Q�E^ehdtG�ANuwOFA�JTk @BJ�ATEHQ0J _ @�i k�G�pqG�Q`J
_N@�U�i kHGSi RqGVg,JDO'UrG�GNIyu IfJ)_N@�U _NIfJTkHIfQ/JTkHGNG-pqG�Q�J {qEt@BLfIKJr=�i EHJlU�g�GSUTi ADIKdtGVg'IKQ \ GVi JTIfOFQ � J B8Om@BQtg
G�pqG�Q`JlU�_NkHIjilkw_;G�ATG[@Fi-i G�sHJ]@BdHLfGokt@�ghJTk^G,LKO`i�@VLtG�pqG�Q`J.Q`EHe�dtG�AzIKQ g�G �`GVg"JqMX_;O'IKQ`JTG-CFG�A]U _;G�ATG
@BL U�O�_NATIfJTJTG-Q�JDOhJDkHG'k^GV@Fg�G-A>xtLKG�JTk @BJ[i OFQ`Jl@VIKQHGVg�JDkHG'Q`EHe�d G-A>OBu JTAl@�i R^U`J^M>kHG|x AlU�J IKQ`JTG-CFG�A
i O�Q�J]@BIKQ U>JTkHG,Q`EHe�dtG�A�OBu CFOqO`g
sHADIKe�@VAT=/JTA]@FiiRHU�IKQ�JDkHG�M �>} JtM>kHI U>IjU>JTk^G,JTO�Jl@BLPQ`EHe�dtG�A�OBu
JTA]@FiiRHU[g�G�JTGSi JTGVgz_Nk^Ijilk#kt@�pqG/JTkHG/JDAl@FiiR�x @BC�� � J M>kHGhJDAl@�i R	x @BC�IjU�@�p�@BADIj@Bd^LKGF_NkHI i k#I U
U�G-J.Q^G�Cq@VJTIKpqG Iyu JDkHGoJDAl@�i R/ADGVi OFQ U�JTADEti JDIKOFQ�ATO�EHJTIfQHGNxtQtgHU;U�OFe�G�JTkHIfQHC _NADOFQHCF_NIfJTk�JTkHG JTA]@FiiR"J
M>kHI U xtA]U�J/Q`EHehdtG�A�OVu JTAl@�i R^U|p�@VATIj@VdHLKG�IjU|JDkHG�O�QHG�JTkt@VJ/IjU|E U�GVg�uwO�A�@#i G�Q`JTA]@BLKIfJr=#i EHJ]O @FU
IKJ[i OVpqG�A]UN@BLKL JTk^G'sHADIKe�@VAT=�JTAl@�i R^U g�G�JTGSi JTGVg�d`=�JTkHG M �&} J M>kHG'QHG ��J IKQ`JTG�C�G�A i O�Q�J]@BIKQ U�JDkHG
Q`EHehdtG�A[OBu[@Fi-i G�sHJDGVg�JDAl@�i R^Uy_NkHI i k @BADG�_NATIfJTJDG�Q$JDO
JDkHG�gH@VJl@!x LKGBJ M>kHGVUrG�@BADG�JTk^GhJDAl@FiiR^U
_NkHI i k�st@�UTUNJTkHG�JTA]@FiiR�{qEt@VLKIKJr=�i EHJ]U&uwO�ANJTkHG�dt@VLj@BQ i G,uwEHQti JDIKOFQ�i�@VLji E^Lj@BJDIKO�Q�J

M>kHG�gH@VJl@�xtLfG9_NkHI i k�IjU=_NADIKJDJTG�Q�OFEHJ�i OFQ`Jl@BIfQtUoJDkHG'st@�UTUrGVg
G�pqG�Q`JNQ�E^ehdtG�A]OHJTkHG�st@FUDU�GVg
JTA]@FiiR @Ve�OFE^Q�J]Oz@BQ g JDkHG�QHG�GVg`GVg gH@VJl@
uwOFA/GV@�i k JDAl@�i R-J ~ OFA/JDkHG � �F� k^INLKIKd^Al@BAD= @VQt@BLf=HUrIjUKO
JTk^IjU _N@�U JDkHG�st@BADJTIji LKG ZrX L ��Z�XWM OvJDkHGhe�GV@BQ g _ qVg	� p�@BLfEHGhIfQ$RqGP^9qSi e OBu JTk^G/JTAl@�i R-OvJDkHG
e�@VCFQHIfJTEtg�G/OVuNJDkHGhe�OFe�G�Q`JTE^eILVU GP^9qSi M O JTkHG�JTA]@BQtUrpqG�AlUrGhe�O�e�G�Q`JTEHe	L U GP^9qVi M Ot@BQ g�JDkHG
stUrG�Etg�O�Al@Bs^Ijg�IfJ�=�OBu JTk^GNJTAl@�i R-J ~ O�AzJTk^G � ��� kHe LfIKdHA]@BAD='@VQt@BLf=HUrIjUKOFJTkHGNe�GV@BQ g _ qVg	�/p�@BATI @BdHLfG
_N@�U�ADG�sHL @Fi GVg�d`=�JTk^G|Q`EHe�dtG�A>OVu � JDkHG�g _ qVg	�z_&@FU>uwATO�e+g`Iut G�ATG-Q�J;st@BADJTIji LKG�e�O`g�G�L U`J^M>kHG
g�IrtvG-ATG�Q`J'st@VATJDIji LfGhe�O`g`G�LjU�i OFQtUrIjg�G-ATGVg1_;G�ATG�G�LKGVi JTATO�Q�OPsHIKO�Q�O�R�@VOFQ�O�@VQtg sHATO�JTOFQ0J Z Q�GV@�i k
i�@�U�GBO`JTkHG,s @BATJDIji LfGoI g�G�Q`JTI x i�@BJDIKO�Qw_&@FU>stG�A�uwO�ATe�GSgh@�UNg�IjUDi EtUTUrGVghIfQ \ GVi JDIKO�Q � J DBO^@BQtg�@ ��ZrX
_N@�Uy_NADIKJTJDG�Q O�EHJPO�_NIKJDk JTk^G�U�IfCFQ OVu JTkHG ��Z�X IKQ`JTG�C�G�A�d G-IKQHC�JTkHG�i k @BATC�G�OBu JDkHG�st@VATJDIji LfGBJ
M>kHG ��ZrX U _;G�ATG @FUTUrIKC�QHGVg
@�U&uwO�LKLfOY_ U>IfQ�M @VdHLKG �&J [4J

M>kHG�gH@VJl@hxtLKGSU=_>G�ADG9_NADIKJTJDG�Q#OFE^J _NIKJDk#OFQHG�dHIKQ @BAT=�kHGV@�g�G�A�@VQtg
OFQHG�dHIfQt@BAD=#gH@VJl@hxtLKG
stG�A�gH@VJl@ T Jl@�R�IfQHC�ATEHQ�J�M>k^IjU/@BLfLKO�_>GSg�uwOFA�UrIKe�sHLfG�{ E @BLKIfJr= i E^JlU'Lj@VJTG�A]O�_NkHG�Q U�stGVi I x i�ATEHQ U
_>G-ATGouwO�EHQtg�JTO i OFQ`Jl@VIKQ�u @BEHLfJr=�gH@BJ]@8OHJTk^G,CFOqO`g#@VQtg�dt@Fg�ATE^QtUN@BADG,Jl@VdHEHLj@VJTGVg�IfQ W sHstG�Qtg`I �
W IKQ�M @BdHLfGVU W Js[N@VQtg W J � JqM>k^GNdHIKQt@VAT=�gH@VJl@,uwOFATe!@BJ�@VLKLKO�_;GVg|uwOFA;U�Ife�sHLfGBOV{ E^IjiiR"OVATG�stG�JDIKJDIKpqG
@BQ @BLK=^U�I U�_NIfJTk i OFe�s^IKLKGSg } ZWZ sHADOFCFA]@Be�U�OFQ @BQ`= i OFe�sHE^JTG�A�sHLj@VJ�uwO�ATe$J Z J�@BL U�O @BLKLfO�_ U
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st@BADJTIji LKG j ��Z�X j
G�LfGVi JDATOFQ [
sHIfOFQ �
R�@BO�Q \
sHATO�JTOFQ �
EHQ&R`QHO�_NQ [4[

M @BdHLfG � Js[ � � @BATJDIji LfG/@VQtg @Bd U�OFLfEHJTG�p�@BLfEHG/OBu �.ZrX L st@VATJDIji LfG/Ijg�G�Q`JTI x i�@VJTIKO�Q M i O`g�GVU,EtUrGVg�IfQ
dt@VLj@BQ i G,uwEHQti JDIKOFQ�@VQt@BLf=HUrIjU`J

uwOFA[U�Ife�sHLfG�gH@BJ]@hdt@�i R`EHs#@VQtg
G�LfIKe�IfQt@BJDGVU>g�G-s G-Qtg�G�Qti G|O�Q�i OFe�sHEHJTG-AlUN@BJ[<>ATOqOfR�k @SpqG-Q
Lj@Vd
JTk^ATOFE^CFk
JDkHG�QHG�J _>O�ASR-J

��������� ���
	�� 
�����������������
�������� �"!$#&%�'(���

MPO/i O�Q�pqG�ADJzJTk^G�gH@BJ]@ uwADOFe \ M W[a ATGVi O�QtU�JDATEti JTIKO�Q�x LKGVUzJTO @|LfO`i�@BL X|\ M O`@BQt@VLK=^U�I U.e�O`g�E^LKGVU
_>G-ATGX_NADIKJDJTG�Q�J ~ OFAzJDkHG � �F� kHIHsHADO`g�Eti JDIKOFQ�gH@VJl@8Om@ e�O`g�EHLKGv_&@FU�i ATGS@BJTGSg|EtUrIKQHC�JTk^G>G �^@Be�s^LKG
OBu.?�J } @BLjg`G�ATO�Q � U � X|\ M � IKOFQ M ADG�G�e�@YRqG�A � \JD
� JtM>k^IjUNU�=^U�JDG�e i ADGV@BJDGVg�@ x LKGW_NIKJDk aob�b M
JTADG�GNUrJTADEti JTE^ATGVU JDkt@BJ;i O�Q�J]@BIfQHGVg'JTk^GN@Fi-i G�sHJDGVg'JTA]@FiiR'g^@BJl@/J`M>kHG @Fi�i G�sHJTGSg|JTA]@FiiRHU @BQtg/G�pqG�Q`J
IKQ`uwOFATe!@BJTIfOFQ _;G�ATG JTkHG�QW_NADIKJTJDG�Q,JDONJTG �`J xtLfGVU"_NkHI i k _;G�ATG JTAl@VQtU uwG-ATATGSg OVpqG�A JTkHG QHG�J _>O�ASR[@BQtg
JTk^G�Q�JTAl@VQtU�L @BJDGVg|JDOodHIfQt@BAD=BJ X EHADIKQHC GV@�i k�U�JDG�s'OVutJTk^G>g^@BJl@[U�OFADJz@VQtg|JDAl@VQtU uwG�A]O�kHIjUrJTO�CFAl@Ve�UPOBu
JTk^Gop�@BADIj@VdHLKGVU�_NATIKJDJTG�Q�_>G-ATG i O�e�st@BADGVg'JTO�@�UTU�E^ATG JTkt@VJ>@�i�i EHA]@Fi =�@VQtg/IKQ�uwO�ATe�@VJTIKO�QF_N@�U.QHO�J
LKOmU�J]J � IjUrJTO�CFAl@Ve�U=_;G�ATG�i ADGV@BJDGVg
IKQ aob�b M g`IKATGSi JTLf=!uwADOFe2JTkHG/sHADO`g�Eti JDIKO�Q�J } OFe�st@VAl@VJTIKpqG
@BQ g @VQt@BLf=HUrIjU�kHIjUrJTOFC�Al@Ve�Uy_;G�ATG�i ATGV@VJTGVg#LKO`i�@VLKLf=#JTkHADOFEHC�k @ } ZWZ)sHADOFCFA]@Be @BQ g$sHLKO�JTJDGVg

IKQ ��@BLfG�IjgH@BU Al@Bs^k�J \ stGVi I x i/pF@VATI @BdHLfGVU=_>G-ATG�@BLjUrO	_NATIKJDJTG�Q#O�EHJ/g`EHATIfQHC�JTGVUrJTIKQ^C�_NIfJTk�G�pqG�Q`J
Ijg`G�Q�JDIyx i-@BJTIfOFQ�JDOhC�IKpqG�@�U�stGVi Iyx ioQ`EHe�G-ATIji ilkHGViiR"J

M>kHG�UD@Be�G sHATO`i GVg�EHADG=_&@FUNg�O�QHGouwOFA;JTkHG � �F� kHe�sHADO`g�Eti JDIKOFQ!gH@BJ]@8J � OY_;G�pqG�A]OFJTkHG[gH@VJl@
JTA]@BQtUrLj@VJTIKO�Q,uwATOFe JTkHG \ M W,a aob�b M�xtLKGSUvJTONdHIfQt@BAD=oxtLKGSU�_N@�UPg�OFQ^GX_NIKJDk�@ U�IKe�sHLKG�A^sHATO�CFAl@Ve
JTk @BQ uwOFA � ��� kHIN_Nk^Ijilk1_&@FU'dt@�U�GVg$E^s O�Q @�JTG�e�s^Lj@BJDG/sHATO�CFA]@Be$O \ J W Q @BLK=^U�I U�?#@YRqG�A � B5B � J
X @VJl@ uwADOFe)i O�Qti EHADATG�Q`JzADEHQtU.IfQ/dtOFJTk � ��� kHI @BQtg � ��� kHe _>G-ATG @BQ @BLK=/a�GVg9_NIfJTk�JTkHG dt@VLj@BQ i G
uwEHQti JTIKO�Q�sHATO�CFAl@Ve JDO @FUTUrEHATG;JTkt@VJ JDkHG>ADGVU�E^LKJlUPg`Ijg,QHOFJ ilkt@BQHC�Gv_NIKJTk�ATGVUrstGVi JPJTO JTk^G>g`Iut G�ATG-Q�J
sHADO`g�Eti JDIKOFQ�LfIKdHA]@BATIfGVU`JmM>kHG�ilkt@BADCFGVghs @BATJDIji LfGNdt@BL @BQti GouwEHQti JDIKO�QhuwOFA;JTkHG�UD@Be�G UrG�J>OVu G�pqG�Q`JlU
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~ IfCFEHADG,�&J [ � @ MN} kt@VATCFGSg!s @BATJDIji LfG,st@VIKA @BQ g�d M sHIfOFQ�st@VIKA>d @BLj@VQti G,uwEHQti JTIKO�QtU>e�GV@�U�EHADGVg�uwO�A
ATE^QtU9[ � �B\ � B h OX[ � �JB �F�fe OX[ � � B � [ � O @BQ g [ � � e��F�fh J b s G-Q#JTATI @BQHC�LKGVU[@BATG � �F� k^IzsHATO`g`Eti JTIfOFQ
LKIfdHAl@VAT=BO^@BQtg�i LKOmU�GVg�JDATIj@VQHCFLfGVUN@BADG � ��� kHe J

@BQ @BLK=/a�GVg�IKQ � �F� k^I @BQtg � �F� kHe IjU/UrkHO�_NQ�IKQ ~ IfCFEHADG �&Js[fJzM>kHG�Urkt@BstG�@BQtg�UrJTATE i JTEHADG�OBu
JTk^G'dt@VLj@BQ i G,uwEHQti JDIKOFQ _NIKLfLPd G g�IjUDi EtUDU�GVg�Lj@BJDG�ANIKQ } kt@Bs^JTG�A%B8J � kt@BJ IjUNIKe�s O�ATJ]@BQ`JNIjUNJTkt@VJ

JTk^G�sHATO`g`Eti JTIfOFQ�dtOFJDk._NIKJDk;L � ��� kHe M @BQtg�_NIfJTkHO�EHJ�L � ��� kHI M JTkHG�G�LKGVi JTATI ih@VQtg e�@BC�QHG�JDIji
xtG�L g
i O�ATADGVi JTIfOFQ#sHADO`g�Eti G/JDkHG�UT@Ve�G'ADGVU�E^LKJ _NIKJTk^IKQ�U�J]@BJDIjU�JDIji�@VL G-ATATO�A,dt@VAlUouwOFA,JDkHG/dt@VLj@BQ i G
uwEHQti JTIKO�Q�J

��������� ���������
� � 
�� 	 ��� ����% ' %

M>kHG�dHIfQt@BAD=oxtLKGSU"_>G�ADG�@BQt@VLK=/a�GVg=_NIfJTk�J _>ONsHADOFC�Al@Be!U`O�dt@VLj@BQ i GBJ i s�@BQtg�dt@BL @BQti G�OFEHJ]J i s0J�<>OFJDk
sHADOFCFA]@Be�U9_;G�ATG�_NATIfJTJDG�Q$uwOFA/E U�G�OFQ ?#@Fi IKQ`JTOqUrk�@BQ g n c,Z � sHL @BJruwOFATe!U`J M>kHG�dt@BL @BQti GBJ i s
sHADOFCFA]@Be2@BQ @BLK=/a�GVg�GV@Filk�ATEHQ�U�G-st@BA]@BJTG-LK=BO^i�@BL i EHLj@VJTIfQHC'JDkHG��
�	� � ���+T J�=`stG�JTG�ADe�U`J`M>kHGVUrG
JTG-ATe�U)_>G-ATG,JDkHG�Q�_NADIKJTJDG�Q�JDO�@'JTG �`J.xtLfGBO8_NIfJTk�@/UrG�st@VAl@BJDG,xtLKGouwO�ANGV@Filk�st@VATJDIji LfG`Tri G�Q�JDAl@VLKIKJr=
i O�ehdHIfQt@BJDIKO�Q�J`M>kHG�dt@BL @BQti G-OFEHJ]J i s�sHADOFCFA]@Be _>O�EHLjg�J]@YRqG�@/Urs GSi IyxtGSg�UrG�JNOBu ATE^QtUN@BQtg�U�EHe
JTk^G,dt@BL @BQti G uwE^Qti JTIfOFQ�JDG�ATe!U OVpqG�A�JDkHOqUrG|ADEHQtUKOti�@BL i EHLj@VJTG JTkHG[dt@BL @BQti G uwEHQti JDIKOFQ0O�JTk^G,G�ATADOFA]O
JTk^G�IfQ�JDG�CFA]@BL Oz@BQ g JDkHG	_>G�IfCFk`JTGVg @SpqG-Al@BC�G�OBu JTkHG�dt@VLj@BQ i GhuwEHQti JTIKO�Q�J W LfL.JDkHGVUrG�p�@VATIj@VdHLKGSU
i�@VLji EHL @BJDGVgw_>O�EHLjg�dtG|O�EHJTs^EHJoJDO�@ x LKG�IKQ�@|uwOFADe�@BJNADGV@Fg^@BdHLfG|d`= ��@BLfG�Ijg^@ U Al@VsHk�J
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M>kHG�{qEt@BLfIKJr=/OBu JTkHG gH@BJ]@�EtUrGVg�_N@�UNi kHGSi RqGVg9_NIfJTk�@'p�@VATIKG-J�=�OBu e�G�JDkHO`gHUKJ b QHG,OVuzJDkHG�U�IfewT
sHLfGVU�J�OFQ^GVU.JDO'UrJl@VATJX_NIfJTk�_N@�U.JTk^G�u @�i J�JTkt@VJ>JTk^G,gH@VJl@�kt@FghdtG�G-Q�_NATIfJTJTG-Q/JTO|x LKG IKQ�@ \ M W,a
sHADO`g�Eti JDIKOFQ0JzM>kHI U'e�GV@BQ`J,JDkt@BJ/JDkHG�i OFe�sHE^JTG�A�Jl@VCqU'O�Q JDkHG/xtLKGVU�EtU�GSg1_>O�EHLjg$dtG�Lj@VdtG�LKGVg
� k�=^U�I i�U|ADEHQtUKO�_NIKJDk�G�IKJDkHG�A�i G�Q`JTA]@BL>O�A/e�IKQ^IKe/EHe dHI @FU'JTADIKC�CFG�A]J � OFC�dtOqO4R IfQ�uwOFADe�@BJDIKO�Q$I U
@BL U�O/EtUrG uwEHLtuwOFA {qEt@BLfIKJr=BO`@BQtghuwO�A \ M W[a JDkHIjUX_&@FUXRqG�sHJ;OFQHLfIKQHGbJ X EHATIfQHC�gH@BJ]@�J]@YR`IKQHC U�kHI uwJlUKO
JTk^G�IKQ�uwO�ATe�@VJTIfOFQ�@Vd O�EHJ�JTkHG�e�@VCFQHG�JDIji'xtG�L g"O @Fi JDEt@BLNJDATIKC�CFG�A/s @BAl@Ve�G�JDG�AlU,EtUrGVg"O�@BQ g @VQ�=
OFJDkHG�ANIfe�stOFATJ]@BQ`J>IfQ�uwOFADe�@BJDIKOFQ!@BdtOFEHJ JTk^G|ADEHQ	_N@�U�G�Q`JTG-ATGVg/IKQ`JTO/JDkHG�OFQHLfIKQHG,ADEHQ�LKO�C&JtM>kHI U
ATE^Q�LKO�C/i�@VQ�dtG|d^ATO�_ U�GVg�d�=�@ \ M W,a i O�LKL @BdtOFA]@BJTO�ANOVpqG�A�JTkHG,IfQ�JDG�ATQ^G�JPOq@VLKLfOY_NIfQHC|uwO�AN@�i�i GVUDU
OBu|gH@BJ]@$LKO�CFdtOqO4R IfQ�uwOFADe�@BJDIKOFQ @VJ�@BQ`=�JTIKe�GBJ W U�JDkHG#UrEHe�e�G-A �F���F� g^@BJl@E_N@FU�JTkHG�xtAlUrJ
sHk`=HUrIji�U/g^@BJl@#JTk @BJ \ M W,a ADGVi OFA]g�GVg"O JTkHG�IfQ�uwOFADe�@BJDIKOFQ uwO�A/G�pqG�Q`J/{qEt@BLfIKJr=1_&@FU/UDi�@BJDJTG�ADGVg
IKQ @
Q`EHe�d G-A'OBu U�O�EHAli GVU`J�M>kHGSU�G�U�O�EHAli GSU�IfQti LKE g�GVg$JDkHG�OFQHLfIKQHG�ADEHQ LfOFC O _ T e�@VIKLjU�JTO#JDkHG
Q Et@BLfIKJr= W UTUrEHAl@VQti G�JTGV@Ve$O @BQtg JDkHG \ M W[a UrOBuwJ _N@VATG�JTGV@Ve _ T e!@BIKL U � B5B � J a EHQtU/UrEti k @FU
[ ���4g�� \8[fOX[ � � ���F�fg Oz@VQtg�[ � � eF� [ DBO�_>G�ADG/@VLKLzL @BdtG�LKGSg
@FU � k`=HUrIji�U gH@BJ]@�ATEHQtUKOvkHO�_>G-pqG�APOHJDkHG
OFQ^LKIKQ^GoADEHQ�LKO�C'IfQ�uwOFADe�@BJDIKOFQ�U�k^OY_;GVghJDkt@BJ;JTkHG,JDATIfCFCFG-A>EtUrGVgw_N@�U>@�Lj@FUrG�A>JDATIfCFCFG-APJ`M>kHG,L @FU�G-A
JTADIKC�CFG�A�IjU EtU�GVg
uwOFA�M �>} i-@BLKIfdHAl@VJTIfOFQ�J W�\ M W,a i OFLKL @BdtOFA]@BJDOFA9_&@BADQHGVg#JTkHG�i O�LKL @BdtOFA]@BJTIfOFQ
OBu JTATO�EHdHLfGVU�O�e�G,ATE^QtUX_NkHIjilk	_>G�ADG,Jl@�RqG�Q�OFQ W EHCFE U�J�[
BBJDk�O �F���F� JPM>kHGVUrGy_;G�ATG�ADEHQtUX_NkHG�ADG
JTk^G�JTADIKCFC�G�A�kt@Fg LfOqU�J i OFQ`Jl@�i JW_NIKJDk JTkHG a �,ZT} i LKO`iiR"O @BQtg$JDk�E U|kt@�g stOmUTU�IfdHLK=�e�I U�JTIfehGSg
i O�LKLKI U�IfOFQtUKJ Z uPJTk^GoJDIKe�IfQHCoI UzOYt�O�IfJzIjUzstOqUDU�IKd^LKG,JDO|ADGVi O�Alg�@BQ�G�pqG-Q�J)_Nk^Ijilk/IKQti LfEtg�GVUzsHIfGVi GVU OBu
J _>O�OVpqG�ATL @BsHs^IKQHC�G-pqG�Q�J]U`J M>kHG�M �&} JDAl@�i R�e�OFe�G-Q�JDEHe @BQ g�stUrG�Etg�O�Al@VsHIjg�IfJr=$_>OFE^Ljg#LKOqO4R
QHO�ATe�@VL OtdHEHJ,JDkHG/ehE^LKJTIfsHLKIfi IfJ =�IKQ#JTk^G/M �>} _;OFEHL g
CFIKpqG @BQ�IKQt@�i�i EHA]@BJDG'ATG-sHATGVUrG�Q`Jl@BJDIKO�Q#OBu
JTk^G'i G�Q�JDAl@VLKIKJr=/OVu�JTkHG�i O�LKLfIjU�IfOFQ�J } OFLfLKIjUrIKO�QtUX_NkHIjilk	_>G�ADG,ATGSi OFA]g�GVg�_NIKJDk#@'EHLfJTAl@PT stG�ADIKsHk^G�Al@VL
JTADIKC�CFG�AF_;G�ATG�@VLjUrO$QHO�J/EtU�GSg IfQ�JTkHG�@BQ @BLK=^U�I U`O�@�U'JTkHG�JTADIKC�CFG�A/JDkt@BJF_&@FU/IKe�sHLfG�e�G�Q�JDG�g
IfQ
U�E^e�e�G�A ���F��� uwO�A'EHLfJTAl@PT stG�ADIKsHk^G�Al@VLNi O�LKLKI U�IfOFQtUW_N@FU�dHIj@�U�GVg�@�U'IKJ9_&@FU'O�sHJTIfe�Isa�GSg�uwOFA'J _;O
JTA]@FiiR/G�pqG�Q`JlU � B e � J W LjUrO&O4_Nk^G�Q�JTk^GoLfOFCFdtOqOfR�kt@Fg�ATEHQtUzJ]@BCFC�GVg�@FU�d G-IKQHC�JTADIKC�CFG�A;JTGVUrJlU`OqJDkHG�=
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_>G-ATG QHOFJ;EtU�GVg'uwOFA&U�Ife�IKL @BA ATGV@�U�OFQ U`J W LjU�O OqJTkHG�g^@BJl@,uwATO�e JTkHG,JDATIfCFCFG-A>g`G�JTGVi JTOFA]U`O	� X|} @BQtg
} MN< _;G�ATG�ilkHGViiRqGVg g`EHATIfQHC#JTkHG�sHATO�CFA]@Be _NkHIjilk i OFQ`pqG�ADJTGVg g^@BJl@#uwATOFe aob|b M xtLKGSU�JDO

U�Ife�sHLfGodHIfQt@BAD=hxtLfGVU`J
a E^Q�LfOFC/IfQ�uwOFADe�@BJDIKOFQ�IKQ i LKEtg`GVghe�@VQ�=�g�G-Jl@BIfLjUKJ b QHG�Jr=`s G[OBu QHO�JTG,uwOFEHQ g!IfQ�JTkHG,LfOFC'uwO�A

st@VATJTI i EHL @BA,ADEHQtU _N@�U ADG�Cq@VAlg�IfQHC�M �>} U�GSi JTO�A u @VIKLfEHATGVUKJ W uwG]_ JTIfe�GVUNg�E^ATIKQ^C
g^@BJl@�J]@YR`IKQHC O
st@VATJlU�OBu JDkHG,M �>} _>OFE^Ljg�u @VIKLt@VQtghATGS{ EHIfATG UrJl@BADJTEHs0J W Q`='ADEHQ�_NkHI i k/kt@�ghJTk^IjUzJl@VC'OFQ�IKJPOm@FU
_>G-LKL`@FUPATE^QtUzi LfOqU�G�IfQ'JTIfe�G�_>OFE^Ljg|Q^OFJzdtG>E U�GVg�IKQ�JTkHG;dt@BL @BQti G.uwEHQti JTIKO�Q/@VQt@BLf=HUrIjU`JVM>k^IjU Jr=`s G
OBu[@VQt@BLf=HUrIjU�g�G�stG�Q gHU|O�Q$e�GS@FU�E^ATIKQ^C�JDkHG�i OFQtUrG�ATpqGSg#i kt@VATC�GhG�e�G�ATC�IKQHChuwADOFe JDkHG�i OFLKLfIjUrIKOFQ

IKQ @BLfL�g�IfATGVi JDIKO�QtU`OvC�IKpqG�Q#JDkHG�g�G�JTGSi JTO�A � U R�QHO�_NQ�G "!i IKG�Q i =BJ*� IKJDk @�e�I UTUrIKQHC�M �>} UrGVi JTO�APO
@�s^IKGVi G/OVu JTkHG�g�G�JDGVi JDOFA,I U|e�I UTU�IfQHC�_NkHI i k�ilkt@VQHCFGVU�JTkHG�i OVpqG�A]@BCFG�OBu _Nkt@BJ�IjU�e�GV@FUrEHATGSg"J
_ pqG�Q`JlU uwADOFe)ATEHQtU)_NkHI i k�@BADGoe�IjUTUrIKQHC M �&} UrGVi JDOFAlU�i O�EHLjg�d G EtUrGVg�IfQhO�JTkHG-A>Jr=�stGVUzOVu gH@VJl@
@BQ @BLK=^U�GSU`OtdHEHJ _>G�ADG'QHO�JoEtUrGVg
IKQ�JTkHG�dt@VLj@VQti G'uwEHQti JTIKO�Q�@BQt@VLK=^U�IjUKJvM>k^G�ATG�_>G�ADG/@'uwGP_1gH@VJl@
ATE^QtU9_NkHG�ADG�JDkHG�e�@BC�QHG�J�_N@FU/OYt O�A/G �`s G-ATIKG-Qti GVg @�u @VIKLfEHATG�g`EHATIfQHC$O�A RTEtU�J/dtG uwO�ATG�JTkt@VJ
ATE^Q�J�M>kHG
e!@BCFQ^G�J/QHG�GVg`GVg JTO�d G�OFstG�A]@BJTIfOFQt@VL�g�EHADIKQHC#JDkHG
ADEHQ�O�@�UhJTkHG�i�@VLKIfdHAl@VJTIKO�Q @BQtg
ATGSi OFQtUrJTADEti JTIfOFQ�g�G�stG�Qtg�OFQ�kt@�p�IfQHC�JTA]@FiiRHUv_NkHIjilk�i EHATpqGNIfQhJDkHG,e�@VCFQHG�JDIji.xtG-Ljg"J a EHQtU7_;G�ATG
OFe�IKJTJDGVghIfQ�_NkHIjilk�JTkHG�e�@VCFQHG-JX_N@�U�O�t�O O�ANkt@Fg�JTATIfsHstGVg�g�EHADIKQHC�JTkHG�ADEHQ�J

Z Q @�gHg�IfJTIKO�Q�JTO�st@BADJTIji EHLj@VA/ATEHQ {qEt@BLfIKJr=BOPJTkHG�UrOBuwJ _N@VATG
E U�GVg IKQ�JDAl@FiiR�ATGVi O�QtU�JDATEti JTIKO�Q
_N@�UNi k^GVi RqGSg|uwOFA @Fi-i EHAl@�i =BJ`?
G�e�dtG�AlUzOBu JDkHG�i OFLfLj@Vd O�Al@VJTIKO�Q�EtU�GVg	U _�W,c M7Tri ADGV@BJDGVghJDAl@FiiR^U
G�e�dtGVgHg�GVg�IKQ`JTO�ATGV@VLzgH@VJl@hG-pqG�Q�J]U>JTO�i k^GVi R!U�OBuwJ _&@BATG�LKIfdHAl@VAT=�ATGVi OFQtUrJTATE i JTIfOFQ#@�i�i EHA]@Fi =!@FU
_>G-LKL @FU JTkHG M �&} st@VATJDIji LfG'g`G�JTGVi JTIKO�Q
G "!i IfG�Qti =BJ`M>kHI U=_>O�ASR�IjUNATG-s O�ATJDGVg
IKQ g�G�Jl@VIKL IKQ � \SD�� J
M>kHG�ADG _>G-ATG JV_;O/UrOBuwJ _N@VATG,LfIKdHA]@BATIfGVU.E U�GVghIfQ�JTk^IjU>@VQt@BLf=HUrIjUKO � �F� kHI @BQtg � ��� kHe J � �F� kHI�_N@�U
JTk^GoxtAlUrJ U�J]@BdHLfG|s^ATO`g�Eti JTIKO�Q�LKIKd^Al@BAD=hE U�GVg�IKQ!gH@BJ]@/@BQt@VLK=^U�IjUKJ Z JX_N@�UNU�kHO�_NQ�JTO/C�IKpqG�i OFATADGVi J
ATGSi OFQtUrJTADEti JTIfOFQ @BQtg/@ok^IKCFk�ATGVi OFQtUrJTATE i JTIfOFQ'G "�i IfG�Qti =NuwOFA JTA]@FiiRHU U�JDEtg�IfGVg"J�M>kHIjUPsHATO`g`Eti JTIfOFQ
LKIfdHAl@VAT=/IfQti LKE g�GVg/@BLfLtJTkHG QHGVi GSUTUT@VAT=�M �>} i�@VLKIKd^Al@BJDIKO�QtU�@BQtghADGVi O�QtU�JDATEti JDIKO�Q�UrOBuwJ _N@VATGBOB_NIKJDk
_NkHI i k#JDkHG/G�Qtg T EtUrG�AW_>OFE^Ljg#e�G�ATG-LK=�QHG-GVg
JTO�ATGS@Fg#JTkHG/ADGVi OFQ U�JTADEti JDGVg
G�pqG�Q`J�gH@VJl@huwATO�e @

xtLfG�@BQtg$k @SpqG/e�OqU�J[pF@VATI @BdHLfGVUoQHG�GSg�GVg
uwOFA�e�OqUrJ�@BQ @BLK=^U�GSU`JPM>kHG � �F� kHe UrOBuwJ _N@VATG�LKIfdHAl@VAT=
_N@�Uo@VQ�EHsHCFA]@Fg�G�OBu�JDkHG � �F� k^I LfIKdHA]@BAT=bJ
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M>kHGNilkt@VQHCFG _NkHIjilk�kt@FU JDkHG�CFADGV@BJDGVU�JzstOmUTU�IfdHIKLfIKJr= JTO�@PtvGSi Jzg^@BJl@ @BQ @BLK=^U�I U IjUvJDkHGN@�gHg�IfJTIKO�Q
OBu @BQ _ �^< x G�Ljg�i O�ATATGSi JTIfOFQ�JVM>kHI UPi OFADATGVi JTIKO�Q�IjUPIKe�sHLfG�e�G�QqJTGVgNJTO[@Fg^g|JTk^G>i OFATADGVi JDIKOFQ,uwO�A JDkHG
U�LfIKC�k�Jze�IjU�O�ATIfG�Q�J]@BJDIKOFQ�OVuPJTk^GNG�LKGVi JTATI i>@VQtg�e!@BCFQ^G�JTI i x G�LjgHU JTO�JTkHGNs @BAl@VLKLfG�LHOBu JTkHGNdtGV@Ve�LKIfQHG

@BQ g
JTO�GV@Filk
O�JTkHG�A]J W JTkHADG�G�g�IKe�G�QtU�IfOFQt@VLPe�@Bs�OVu�JTkHG M �>}�� Uoe�@VCFQHG-JTIjiNxtG�Ljg	_N@�Uoe�@Fg`GBJ
M>kHG�g�G�p`Ij@VJTIfOFQtU�OBu JTkHG,e!@BCFQ^G�JTI i&xtG-Ljg�uwADOFe)st@BA]@BLKLfG�LvJDOFC�G�JTkHG-AN_NIKJTk�JTkHG�G�LfGVi JTADIji.xtG-Ljg�i�@VQ
i ADGV@BJDG�@BQ @FgHg�IfJTIfOFQt@VL>uwOFAli G�_Nk^Ijilk�i k @BQHC�GVU�JDkHG�G �`stGVi JDGVg$e�O�JTIKO�Q OBu|i kt@VATC�GVg st@BADJTIji LKGVU
@P_N@�= uwADOFe JDkHG#sHATIfe�@BAD=�pqG�ATJDG �"J W UhJDkHG#JTA]@FiiRHU�@BATG�ATGSi OFQtUrJTADEti JTGSg dt@FUrGVg E^s O�Q JTk^G�IKA
G �`stGVi JTGSg�dtG�kt@�p`IKO�A'IKQ�JTk^G�M �>} O JTk^G�G�LKGSi JTADOFe�@VCFQHG�JDIji,xtG�Ljg^Uy_>O�EHLjg�QHG�GVg#JTO#dtG�R`QHO�_NQ
sHADGVi IjUrG�LK=bJ \ OFe�G�ATE^QtU�JDkt@BJ _>G-ATG�@BQt@VLK=/a�GVg�IKQ�JDkHG � �F� kHI U�OBuwJ _&@BATG�LKIfdHAl@VAT=�_;G�ATG�@VQt@BLf=8a-GVg
EtUrIKQHC � ��� kHe OP@BQtg�e�@BQ`=�ATEHQtU�QHOFJ�@VQt@BLf=8a�GSg�IfQ � �F� kHIX_;G�ATG�@VQt@BLf=8a-GVg�IfQ � ��� kHe$J M>kHG
dt@VLj@BQ i G,uwEHQti JDIKOFQ�e�GV@�U�EHADG�e�G�Q`J uwOFA JTk^G|J _;OhLfIKdHA]@BATIfGVU7_&@FU i OFe�st@BADGVg"OH@VQtg�JDkHG�ADGy_&@FUoQ^O
ilkt@BQHC�G#UrG�G�Q IfQ�JTkHG � ��� kHe EHsHC�Al@Fg`GBO>@�U�U�G-G�Q IfQ ~ IKCFE^ATG/� Js[fJ a EHQtU/EtU�GSg IKQ JTkHG�xtQt@VL
@BQ @BLK=^U�I U.IfQti LKE g�GVg/JTkHOmU�G�@BQt@VLK=/a�GVg/d�=�dtOFJDk � ��� kHI @BQtg � �F� kHe \ M W,a U�OVuwJ _N@BADG,LKIfdHAl@VATIfGVU`J

W QHO�JTkHG�ANs^IKGVi G OBu IKQ�uwO�ATe�@VJTIKO�Q�IjU�JTkHG�ADEHQtUX_NkHI i k	_>G-ATG�@VQt@BLf=8a�GSghIKQ�sHADO`g�Eti JDIKOFQ0JtM>kHG
O � IKQ^G'ATGSi OFQtUrJTADEti JTIfOFQ:L sHADO`g�Eti JDIKOFQ M OVu>JDkHG/g^@BJl@�_>OFE^Ljg�stG�AruwOFADe+UrIKe�s^LKG�{qEt@BLfIKJr=�ilkHGViiRHUKJ
Z J9_&@FU|uwOFE^Qtg JTkt@VJ/JTkHG�ADG�_>G-ATG�ATEHQtU/@VQt@BLf=8a-GVg$IKQ�JDkHG � �F� kHINLKIfdHAl@VAT=�JTkt@VJF_>G�ADGhQHO�J/ATG`T
i O�QtU�JDATEti JDGVg#IKQ � �F� kHe g�EHG�JDO
{qEt@VLKIKJr=BJ W xtQ @BLNilkHGViiRz_&@FU�i OFe�e�EHQHI i @VJTIfOFQz_NIfJTk O�JTkHG-A
i O�LKLKGS@BCFE^GVU>@VQt@BLf=8a�IfQHC'JDkHG�UD@Be�G[gH@BJ]@8J Z Q�JDkHIjUv_N@�=BOqATEHQ UX_>G�ADGouwOFEHQ gw_NkHIjilk�UrkHO�_>GVghJDATO�E8T
dHLfGy_NIfJTk�JTk^G|JDATIfCFCFG-ATIKQ^C&O&_NkHI i k�i�@VQ#@BLfLKO�_ ehEHLfJTIfsHLKGNG�pqG-Q�J]U.JTO�OVpqG�ATL @Bs�J Z Q#U�E^e�e�@BAD=BOFJDkHG
W sHstG�Q g�I � W M @BdHLfG W Js[�UrkHO�_ UoUrOFe�G�LKO�CFdtOqO4R�IKQ�uwO�ATe�@VJTIfOFQhuwO�AoADEHQtUX_NkHI i k	_>G-ATG�EtU�GSg!IfQ
JTk^G/@BQ @BLK=^U�I UoIKQ�JTkHI U,g�I UTU�G-ATJl@VJTIfOFQ�J W sHstG�Qtg`I � W M @BdHLfG W J � UrkHO�_ UoJTk^G/LKOFC�dtOqO4R#IKQ`uwOFATe!@ T
JTIfOFQ#uwOFA�d O�JTk � ��� kHI&@BQtg � ��� kHe gH@BJ]@�ADEHQtUy_Nk^Ijilk1_;G�ATG/O�e�IKJDJTGVg�uwO�A'ATGS@FU�O�QtU|C�IKpqG�Q#IfQ
JTk^G|L @FUrJ i OFLfEHe�Q�OVu�JTkt@VJNJl@VdHLKGBJ
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W JTO�Jl@VLzOBu � � �&OEDB[ g G�pqG�Q`JlU>uwATO�e JDkHG/=qGV@VA �F���F� st@FUDU�GVg#JTk^G/G�pqG�Q`J { Et@VLKIfJ�=�i E^JlU`O�[
B � OED/B e
e�IfQHIKe/EHe d^Ij@FU G�pqG�Q`JlU`Ot@VQtg�[ ��� O [ D�\�OBu&i G�Q`JTA]@BLPG�pqG-Q�J]U`JtM @BdHLfG �&J � U�k^OY_ U,JDkHG/@Ve�OFEHQ`J OBu
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i G�Q`JTAl@VLKIfJ�= @Ve�OFEHQ`J JTADIKC�CFG�A
i G�Q�JDAl@VL D h O g � � i G�Q`JTA]@BL

e�IjgHi G-Q�JDAl@BL � B8O e B e i G�Q`JTA]@BL
e�Ijg`s G-ATIKs^kHG�Al@VL g4h D i G�Q`JTA]@BL
stG�ADIKsHk^G�Al@VL B g [ i G�Q`JTA]@BL
i G�Q�JDAl@VL [PB8Op\ eF� e�IKQHIfe/EHe dHI @FU

e�IjgHi G-Q�JDAl@BL � e O e B5B e�IKQHIfe/EHe dHI @FU
e�Ijg`s G-ATIKs^kHG�Al@VL � �&O �4e D e�IKQHIfe/EHe dHI @FU
stG�ADIKsHk^G�Al@VL \/[4O �JB g e�IKQHIfe/EHe dHI @FU

M @BdHLfG��&J � � W e�OFE^Q�J�OBu G-pqG�Q�J]U|EtUrGVg$IfQ @VQt@BLf=HUrIjU,uwOFA/GV@�i k OVu,JDkHG�uwOFEHA�i G�Q�JDAl@VLKIKJDIKGVUNuwATOFe
i G�Q`JTA]@BL JTATIfCFC�G�AWL JDOFs M Ov@VQtg�e�IKQHIfehE^e dHI @FU>JTADIKC�CFG�AWLwd O�JTJDOFe M J

G�pqG�Q`JlUzuwOFANGV@�i k�OVu�JTkHG,uwO�EHA i G�Q`JTA]@BLKIfJTIfGVU uwO�ANJTkHG�J _>O�g�Irt G�ATG�Q`JNJTADIKC�CFG�A]U`J
M>kHGVUrG�@BADG�U�E#"!i IfG�Q�J U�Jl@VJTI U�JTI i�U.JDO'stG�AruwOFATe @'ilkt@VATCFGSghst@BADJTI i LKG dt@BL @BQti G�uwEHQ i JTIfOFQ�e�GS@ T

U�E^ATG�e�G-Q�J]J*� IKJTk�JTk^G/e�@�RTOFADIKJr=�OBu&JTkHG/st@VATJDIji LfGVU,g�G�JDGVi JDGVg
IKQ�@VQ$G�pqG-Q�J,dtG�IfQHC�sHIfOFQtUKOPJTkHI U
@BL U�O,e�GV@BQtUPJTk @BJ;@osHIfOFQ/dt@VLj@BQ i G>uwEHQti JDIKO�Q'e�@�=�dtG i OFQtUrJTADEti JTGSg"J � OY_;G�pqG�A]O�JTkHGVUrGNUrJl@BJDIjUrJTIji-U
@BADG,JTOqO/LfO�_ JTO�e�GV@�U�EHADGoJDkHGod @BLj@VQti GouwE^Qti JTIfOFQ/uwOFA RF@VOFQtUN@VQtghsHADOFJDOFQtUKJ W UzIjU>g`IjUTi EtUTUrGVg�IfQ
ATG uwG�ATG�Q i G � �=D
� O8[ ��� G�pqG�Q`JlUP@VATG>Q^GVi GVUDUT@BAD=�JTO kt@�pqG>@[i LKGV@VA U�IfCFQt@VLti OFQ U�Ijg`G�ATIfQHCoJDkHGNUrJl@VJTIjUrJTI i�@BL
G�ADATOFANd @BAlUKJvM>k^G|G-ATATO�ANdt@BA]U _NIfLKL d G g�IjUDi EtUDU�GVg�IKQ } kt@VsHJTG-A#B8J
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M>kHG�{ E @BLKIfJr=�OVuNJDkHG�g^@BJl@�_&@FU'@VLjUrO
ilkHGViiRqGVg�CFA]@BsHk^Iji�@VLKLK=bJ W ehE^LKJTIfsHLKI i I Jr=hsHLfOFJW_N@�U,e�@Fg�G
uwOFA�JDkHG�i OFe�dHIfQHGVg
UrG�J,OVuNe�IfQHIKe/EHe dHIj@�U|@VQtg�i G�Q`JTAl@VLzJTADIKC�CFG�A,G-pqG�Q�J]U`O @FU�i�@VQ$dtG�U�G�G�Q#IfQ
~ IfCFEHADG � J � J a GSi�@BLfLKIKQ^C�JTkHG�U�k @BstG�OBu JTk^Ghe�IfQHIKe/E^e�dHIj@�U|e�EHLKJDIKsHLfIjilIKJr=�g�I U�JDATIKd^EHJTIfOFQ#uwATOFe

JTk^G/g�I UTi EtUDU�IfOFQ#OBu.i G�Q`JTAl@VLKIfJ�=�IKQ ~ IKC�EHATG � JCB8OtIKJ[i�@BQ�d G�UrG�G�Q�JTkt@VJ,JTkHG-ATG�IjU @hdHEHe�s�IfQ
JDkHG
kHIfCFk e�EHLKJDIKsHLfIKi IKJ =#ADG�CFIfOFQ�JNM>k^IjU/dHEHe�s i OFADATGVUrs O�QtgHU�JTO JTkHG i G�Q`JTAl@VLNJTADIKCFC�G�A�G�pqG-Q�J]U`J�<>=
U�JDEtg�=`IKQHC�JTkHI UzehEHLfJTIfsHLKI i I J�= g�IjUrJTATIfdHEHJDIKOFQ�OFQ!@|ATE^Q�d�=/ADEHQ�dt@�U�I U`O�JDkHG ATEHQtU�dtG�CFIfQHQHIKQ^C9_NIKJDk
[ ���4h ATGVi O�Alg�GSg�O�Q g qB[ e q ���F�F� _>G�ADG'uwOFEHQtg#JTO i OFQ`Jl@VIKQ�gH@VJl@	_NkHIjilk�@BsHstGV@VATGVg�JTO�dtGhOVu[@
e�IfQHIKe/EHe dHIj@�U JDATIfCFCFG-APO`@BLfJTkHO�EHCFk�JDkHG�=�_>G�ADG,@VsHst@BADG�Q`JTLK=�ATGVi OFAlg`GVg _NIfJTk�@�i G�Q`JTAl@VLtJTATIfCFC�G�APJ
M>kHI UNU�JTE g�=�_N@�U>OFQHG�@�U�stGVi JNJDkt@BJNLfGVghJTk^OqU�G�ADEHQtU>JTO/dtG�ATG-e�OVpqGVg|uwATO�e�JTkHG xtQt@BL @VQt@BLf=HUrIjUKJ

M>kHG;g�IjUrJTADIKdHEHJDIKO�QtU uwOFA OFJDkHG�APp�@BADIj@Bd^LKGVUvEtUrGVg _>G�ADG;@BLjUrO i k^GVi RqGSg&uwO�APGV@Filk�ATEHQ�J ~ IKCFE^ATG �&Jp\
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~ IfCFEHADG �&J � �t?
EHLfJTIfsHLKI i IKJr=�g�I U�JTADIKdHE^JTIKO�Q�uwO�A,dtOFJTk#JDATIfCFCFG-AlUoEtUrGVg!uwO�A,JTk^G/gH@VJl@�UrG�J,@VQt@BLf=8a-GVg
kHG�ADGBJ
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~ IfCFEHADG�� J \ � W LKL ilkt@BADCFGVg st@VATJDIji LfGVU'QHOFADe�@BLfIsa�GSg$e�OFe�G�Q�JDEHe g`IjU�JDATIfdHEHJTIfOFQ uwOFA�@ M i G�Q`JTA]@BL
@BQ g�d M stG�ADIKsHkHG-Al@BLPG-pqG�Q�J]U`J

U�k^OY_ U>JDkHG e�OFe�G-Q�JDEHe1e�@BC�QHIKJDEtg�G[@BQtghs U�G�Etg`OFAl@VsHIjg`IKJr=�g�IjUrJTADIKdHEHJDIKO�QtU uwO�ANi G�Q`JTA]@BLtG�pqG�Q`JlUKJ
M>kHG OVpqG�Al@VLKL^U�kt@Vs G[IjUzJr=�sHI i�@BL`OBu sHATIfe�@BAD='st@VATJDIji LfGVU�_NIKJDk/JTkHG[U�stGVi Iyx i>JDAl@FiiR�i EHJ]U JTk @BJX_;G�ATG
EtUrGVg"Ot@FU g�G�J]@BIfLKGVghIfQ \ GVi JDIKOFQ � J e J

W J[JTkHI U,UTi�@VLKGBO g�Iut G�ADG�Qti GVU i�@VQHQHOFJ�dtG�U�G�G�Q#dtG�J _;G�G�Q�i G�Q`JTA]@BLfIKJTIfGVU.uwOFA�JDkHG�i G�Q`JTA]@BL @BQtg
stG�ATIfsHkHG�A]@BLHe�OFe�G�Q`JTE^e1g�IjUrJTADIKdHEHJDIKO�QtU`J _ �^@Be�IfQHIKQ^C,JTkHG stUrG�Etg�O�Al@Bs^Ijg�IfJ�=�kHIjUrJTO�CFAl@Ve�U`OqJDkHG�ATG
@Bs^s GS@BAlU>JDO�d G @|g`Iut G�ATG-Qti G d G-JV_;G�G�Q�i G-Q�JDAl@BLfIKJDIKGVUKJ � O�_;G�pqG�APOVIKJ;UrkHOFEHL g�dtG�i OFQtUrIjg�G�ADGVg/JTkt@VJ
JTk^G�ATG�@BADG/g�Irt G�ATG�Q`JNstUrG�Etg�O�Al@Bs^Ijg�IfJ�=�g�I U�JDATIKd^EHJTIfOFQtU.uwO�AoJDkHG/g�Irt G�ATIfQHC/pqG�ATJDG ��dHIfQtU`JtM>k^G/g�G`T
stG�Qtg�G-Qti G OBu stUrG�Etg�O�Al@Bs^Ijg�IfJ�=�g`IjU�JDATIfdHEHJTIfOFQtUzO�Q�JTkHG pqG�ADJTG ��IjU>UrkHO�_NQ�IKQ \ GVi JTIKO�Q � J B/J�M>k`EtUKO
JTk^GhpqG�ADJTG ��g�I U�JDATIKd^EHJTIfOFQ�OBuNJDkHG�i G�Q`JTAl@VLKIfJ�=!i EHJlU�UrkHOFEHL g$dtGhG �H@Ve�IKQHGSg"J ~ IKC�EHATG��&J ��U�kHO�_ U
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~ IfCFEHADG �&J � � W LKL`ilkt@VATCFGSg'st@BADJTIji LKGVUPQHOFQ/T QHO�ATe�@VLKI a�GVg|pqG-ATJTG ��g�IjUrJTADIKdHEHJDIKO�Q'uwOFA�@ M i G�Q`JTA]@BL^@BQtg
d M e�I gHi G�Q`JTA]@BLtG�pqG�Q`JlUKJ
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~ IfCFEHADG��&JCB � W LfLNilkt@BADCFGVg$s @BATJDIji LfGVU|Q^OFQ8T QHOFADe�@BLfIsa�GSg$pqG�ATJDG ��g�I U�JTADIKdHE^JTIKO�Q$uwOFA�@ M e�Ijg`s G-AVT
IKs^kHG�Al@VL @BQtg�d M stG�ATIfsHkHG�A]@BL G�pqG�Q`JlU`J

JTk^G,QHOFQ/T QHO�ATe�@VLKI a�GVg/pqG�ATJDG �/g�I U�JDATIKd^EHJTIfOFQtUzuwOFA i G�Q`JTA]@BL @BQ ghe�Ijg^i G�Q`JTAl@VLHG�pqG�Q`JlUKJ ~ IfCFEHADG,�&JCB
U�k^OY_ UNJTk^G|pqG-ATJTG ��g�I U�JDATIKd^EHJTIfOFQtU.uwO�ANe�Ijg�stG�ADIKsHk^G�Al@VLv@VQtg�stG�ADIKsHk^G�Al@VLPG�pqG�Q`JlU`J

M>kHG[g c qVg l'g�I U�JTADIKdHE^JTIKO�QtU uwOFAzJDkHGNuwOFEHA;g�IrtvG-ATG�Q`Jzi G�Q�JDAl@VLKIKJr=�dHIfQtUz@BADG,UrkHO�_NQhIfQ ~ IKC�EHATGSU
�&J e @BQtg�� J DBJ^M>kHG�g�Irt G�ATG�Q i GVUzIKQ�Urkt@BstG�e�@�='dtG�st@BADJTLK=�@BJDJTADIKdHEHJDGVghJDO'JTk^G�g�Iut G�ADIKQHC/pqG-ATJTG �
sHADOBxtLfGVU uwOFAzJDkHG,g`Iut G�ATG-Q�J JTADIKCFC�G�AlUKJ Z Q/C�G�QHG�A]@BL OFJTkHGSU�GNkHI U�JTO�CFA]@Be�U e!@S=�dtG EtU�GVg�@FU�@,CFE^Ijg�G`T
LKIfQHG,JDO�ilkHGViiRhp�@VLKIjg`IKJr=hOVuzJDkHG/g^@BJl@/JvM>k^G uwO�ATe�OVu�JTk^G|A]@BsHI g�IKJr=�g`IjU�JDATIfdHEHJTIfOFQ�uwOFANJDkHG's^IKOFQ U

EtUrGVg�IKQ�JDkHG�dt@BL @BQti G,uwEHQ i JTIfOFQ�I UN@BLjUrO/EtU�G uwEHL J ~ IKC�EHATG,� J g U�kHO�_ U>dtOFJDk
JDkHG,stUrG�Etg�O�Al@Bs^Ijg�IfJ�=
kHI U�JTO�CFA]@Be uwOFA�@BLfL>ilkt@VATCFGSg�st@VATJDIji LfGVU,@BCm@BIfQ�O�_NIfJTk�JTkHG�Al@VsHIjg�IfJr=
kHI U�JTO�CFA]@Be uwOFA�sHIKO�QtU|dtG`T
U�I g�GouwO�A,i O�e�st@VATIjUrOFQ�J ~ OFANJTk^G,sHIKO�QtU`OHJDkHG�kHIjUrJTO�CFAl@Ve�U.k @SpqG�UrIKe�IfLj@BA U�kt@Vs G�JTO/JDkHG�i kt@VATC�GVg
st@VATJTI i LKG kHI U�JTO�CFA]@Be�UKOH@BLfJTkHO�EHCFk�JDkHG,e�O�e�G�Q`JTEHe i EHJ&g�OqGVUNi E^J>JTk^G,e�OFe�G�Q�JDEHe1kHIjUrJTO�CFAl@Ve

\ h
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~ IfCFEHADG,�&J e � W LfLvilkt@VATCFGSg!s @BATJDIji LfGVUzQHOFADe�@BLfIsa�GSgwl�g�IjUrJTADIKdHEHJDIKO�Q!uwO�AN@ M i G�Q`JTAl@VLP@VQtg�d M e�I g T
i G�Q`JTA]@BL G�pqG�Q`JlU`J
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~ IfCFEHADG �&JED � W LfLzilkt@VATCFGSg
st@BADJTIji LKGVUNQHOFADe�@BLfIsa�GSg�l�g�I U�JDATIKd^EHJTIfOFQ
uwOFA @ M e�I g�stG�ATIfsHkHG�A]@BL @BQtg
d M stG�ADIKsHkHG-Al@BLPG-pqG�Q�J]U`J

@BJ[@ ��OBu � J DFU GP^9qSi4J
M>kHG's^LKOFJ]UNU�kHO�_NQ�@VATG�i k @BAl@�i JTG-ATIjUrJTI ioOBu�JDkHG�OVpqG�Al@VLKLvdtG�k @Sp`IKO�ANOBu�JDkHG�gH@BJ]@8J Z Qtg�IKp`Ijg`Et@BL

ATE^QtU _;G�ATG[G �H@Ve�IKQ^GVg�JDOhdtG�i G�ADJl@VIKQ�JTkt@VJoQ^OFQHG�OBu JTkHG�p�@BADIj@Bd^LKGVUNg�G-p�I @BJTGSghe�@BA RqGVg�Lf='uwATOFe
JTk^G/gH@VJl@8J b pqG-Al@BLfL OHJDkHG'ADEHQtUoG �^@Be�IKQHGVg�kt@Fg
ADGV@FUrOFQt@VdHLKG/sHLfOFJ]U`J W Lj@VATC�G/Q�EHe�dtG�ANOBu JTkHGVUrG
sHLfOFJlU _>G�ADG|e!@Fg�G g�EHATIfQHC�@BQt@VLK=^U�IjUKOv@VQtg#e�OqUrJN_NIKLKL QHO�JodtG/ATG-sHATO`g�E i GVg
kHG�ADGBJtM>kHG'xtC�EHATGSU
U�k^OY_NQ @BdtOVpqG�g�O�CFIfpqG�@'CFG�Q^G�Al@VLPU�G-QtU�G�OBu JTk^G|Jr=`sHIji-@BL U�kt@VstG|uwOFANJDkHG�gH@BJ]@ _Nk^Ijilk�IjU�EtU�G uwE^L
IKQ�{qEt@BLfIKJ]@BJTIfpqG,i OFe�st@VATI U�OFQ	_NIfJTk�U�IfehEHL @BJDIKOFQ U`J
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~ IfCFEHADG � J g �t@ M�W LfL i kt@VATC�GVg�s @BATJDIji LfGVUzQHOFADe�@BLfIsa�GSg'stU�G�E g�OFA]@BsHI g�IKJr=�g�I U�JTADIKdHE^JTIKO�Q�i OFe�st@VATGVg
JTO�d M sHIfOFQ�stUrG�Etg�O�Al@Bs^Ijg�IfJ�=!g�IjUrJTATIfdHEHJDIKOFQ0J

������� � � #&��� #&��
 
 ' � � 	 � � �(' 
 � 	�% % � #&������!

X EHADIKQHC/JDkHGW_NATIfJTIKQ^C/OBu JTkHG�sHADOFCFA]@Be�U>d @BLj@VQti GBJ i s�@VQtg�dt@BL @BQti G-OFEHJ]J i s�OHJDkHG,sHADOFC�Al@Be!UN@BQtg
U�E^dHATO�EHJTIfQHGVU7_;G�ATG ilkHGViiRqGVg,uwOFAN{qEt@VLKIKJr=BJ Z QhJDkHIjU�i�@�U�GBO`{qEt@BLfIKJr='e�GV@BQ`JzJTk @BJ�JTkHG[i�@VLji EHL @BJDIKOFQ U
_>G-ATG/@�i�i EHA]@BJDGBJ b QHG�e�G�JDkHO`g�EtU�GVgz_&@FUoJDO�Jl@�RqG/@wR`QHO�_NQ#Ure�@BLfL U�G�J[OBu;gH@VJl@/OP@BQtg
G-QtU�EHADG
JTk @BJ'JDkHG�UT@Be�G/dt@BL @BQti G/uwEHQti JTIKO�Q$e�GV@FUrEHATG�e�G�Q�JN_&@FUouwOFE^Qtg i�@VLji EHL @BJDGVg�d`=
JDkHG�sHATO�CFAl@Ve
@BQ g|d`=,kt@BQ g"JF<>=[kt@BQtg�EtU�E @BLKLf=,IKQ i LKEtg`GVgoEtUrIKQHC[@oi-@BLji EHLj@VJTOFAPO�Az@ U�Ife�sHLfGz@VQt@BLf=HUrIjUPsHATO�CFAl@Ve
JTO�ilkHGViiR/JTkHG�i�@VLji EHL @BJDIKOFQ�UrJTG�stUKJ

��������� ��' 
 � �(� 
�' � � 	 � ��� ' 
 � 	�%�% � #&������!

\ IfehEHL @BJDIKOFQ U OBu Q`Eti LfG�OFQ8T Q`Eti LKG-OFQ,kHGS@Sp`=�IKO�Q/i O�LKLKI U�IfOFQtU"_;G�ATG�stG�A�uwO�ATe�GSg _NIfJTk�JTkHG&U�IKe�EHL @BJTO�A
�,Z � Zrc U�OFg`GVUTi ADIKdtGVg'IfQ \ GVi JDIKOFQ e Js[fJ �[Z � Zrc U UrJl@VQtgHU uwO�A � GV@�p�= Z OFQ �FG�J Zrc JDG�Al@�i JTIfOFQ�U G�Q8T
G�A]@BJTO�A � BJD
� J �,Z � Zrc U _&@FUosHADO`i GVUDU�GVgz_NIfJTk#JTk^G \ M W,a U _�W,c M uwAl@Be�GP_>O�ASR-O"U \ M W,a O @FU
_>G-LKLt@�U.JTk^G,M �>} a GVi OFQ U�JTADEti JDIKOFQ \ IfehEHL @BJDOFANL M a \&M O`@BQtghJDkHG�Q�@BQt@VLK=/a�GVgF_NIKJDkhJDkHG \ M W,a
ATGSi OFQtUrJTADEti JTIfOFQ ilkt@BIfQ�OzJTADGV@BJDGVg�@FUhI u,JDkHG�G�pqG�Q`JlUy_;G�ATG�OVu�ATGV@VL gH@BJ]@8J;M>kHGVUrG#U�IfehE^Lj@BJDIKO�QtU
_NIKLfLPdtG|ADG uwG�ADATGVg�JTO�@FU �,Z � Z�c U T U _�W,c M JHM>k^G U \ M W,a @BQ g
M a,\ i O`g�G�_N@�UoilkHGViiRqGVg�uwO�A
{qEt@BLfIKJr=hd`= \ M W,a i O�LKLj@VdtOFAl@VJTIfOFQ#e�G�e/dtG�A]U � B g � � B h � � eF� � J W sHstG�Qtg`I � W M @BdHLfG W Jp\/U�kHO�_ U
JTk^G
UrEHe�e�@VAT=#OVu �,Z � Zrc UNTSU _�W,c M G�pqG-Q�J]Uy_NkHI i k�_;G�ATG�EtUrGVg IKQ�JTk^IjU/g�I UTU�G-ATJl@VJTIfOFQ�OzJDkHG
IKe�st@Fi J;st@BA]@Be�G-JTG�A]U>@BQ g�Q`EHehdtG�A�OVu�G�pqG�Q`JlUKJ
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~ IfCFEHADG��&J h � �,Z � Zrc UNTSU _�W,c M1QHOFADe�@BLfIsa�GSg$@ M e�O�e�G�Q`JTEHe8g�IjUrJTATIfdHEHJDIKOFQ�uwOFA/@VLKL&i kt@VATC�GVg
st@VATJTI i LKGSU>@BQ g�d M Al@VsHIjg�IfJr=�g�I U�JDATIKd^EHJTIfOFQ�uwOFANsHIfOFQtUKJ

\ IKe�IKLj@VA�JTO�JTkHG�gH@VJl@�{ Et@VLKIfJ�= ilkHGViiR"OPkHI U�JTO�CFA]@Be�U'OVu,p�@BADIj@VdHLKGVU/UrEtilk @�U � @BQ g.l i�@VQ
U�k^OY_1JDkHG�{ Et@VLKIfJ�=�OBu�JDkHG �,Z � Zrc UNT U _�W,c M G�pqG�Q`JlU`J Z Q
st@VATJTI i EHL @BAPOti OFe�st@VATIfQHC/JTkHGSU�G'k^IjU T
JTO�CFA]@Be�U>JDOhJDkHOqUrG|OVu�JTk^G'g^@BJl@/IKLfLKEtUrJTA]@BJTG[JTkHG�G`t GVi JDIKpqG�Q^GVUTUzOBu JTkHG�g`G�JTGVi JTOFA UrIKe�EHLj@VJTIfOFQ�@FU
_>G-LKL�@�U'JTkHG�EHQtg�G-ATLK=`IKQ^C�s^k�=^U�I i�U�U�IKe�EHL @BJTIfOFQ�J ~ OFA �,Z � Z�c U T U _�W,c M G�pqG�Q`JlUKOvJTkHG-ATG�IjU|Q^O
i G�Q`JTA]@BLfIKJr=�U�G-st@BA]@BJTIfOFQ�O`@�U.@VLKLHIfe�st@�i J s @BAl@Ve�G�JDG�AlUz@VATGNG �`stGVi JDGVg'JTO�kt@�pqG>JDkHG[UT@Be�G>dt@VLj@BQ i G
uwEHQti JTIKO�Q/sHk`=HUrIji�UKJVM>kHIjUzUrkt@BLfLHdtGNG �^@Be�IfQHGVg�uwEHADJTkHG-AzIKQ \ GVi JDIKOFQ e Js[fJ \8J ~ IfCFEHADG �&J h U�kHO�_ U JDkHG
e�O�e�G�Q`JTEHe @BQtg
A]@BsHI g�IKJr=�g�I U�JTADIKdHE^JTIKO�Q�uwO�A �,Z � Zrc UNTSU _�W,c M G�pqG�Q`JlUKO&_NIKJTk#JDkHG'e�OFe�G�Q/T
JTE^e U�kHO�_NQ#uwOFA/@VLKL�ilkt@VATCFGSg�st@VATJDIji LfGVU`O @BQtg�stU�G�E g�OFA]@BsHI g�IKJr=
uwOFA�sHIfOFQtUKJ <>OFJTk�sHLfOFJlU�UrG�G�e
U�Ife�IKL @BAzJDO/JTkHG gH@BJ]@8O�k^OY_;G�pqG�A�JTk^G,e�OFe�G�Q�JDEHe g�IjUrJTADIKdHEHJDIKO�Q�U�G�G-e�UzQt@BADATO�_>G�A&@BJ;kHIKC�k�e�OYT
e�G�Q`Jl@/OF@VQtg/JTkHG Al@VsHIjg�IfJr=/g�I U�JTADIKdHE^JTIKO�Q/kt@FU;@�U�JTA]@BQHC�G,stGV@YR-J ~ IfCFEHADG � Js[ � UrkHO�_ U.JDkHGopqG-ATJTG �
@BQ g$stU�G-Etg�OFA]@BsHI g�IKJr=�g�I U�JDATIKd^EHJTIfOFQ#uwOFA'JDkHGVUrG�UrIKe�EHLj@VJTGVg�G�pqG�Q`JlU`J M>kHG�pqG�ADJTG ��g�I U�JTADIKdHE^JTIKO�Q
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?$@$A$B.@$C$C D�A.C$?$C$C$A B�E�A$? A$C�E�B ��#%����#%��+ F C$C 0�#
?$@$A$B.@$C$C D�A.C$?$C$C�E A$G.B�E ?$H$I ��#%����#%��+ F C$C 0�#
?$@$A$B.@$C$C D�A.C$?$C$C$G ?$H.B�E E�D ��#%����#%��+ F C$C 0�#
?$@$A$B.@$C$C D�A.C$?$C$C$H D�C!D�G D�B�D ��#%����#%��+ F C$C 0�#
?$@$A$B.@$C$C D�A.C$?$C�D�C D�C9E�H D-E�I ��#%����#%��+ F C$C 0�#
?$@$A$B.@$C$C D�A.C$?$C�D�J D�H.G$G A$H�E ��#%����#%��+ F C$C 0�#
?$@$A$B.@$C$C D�A.C$?$C�D-E A$A$C E�B ��#%����#%��+ F C$C 0�#
?$@$A$B.@$C$C D�A.C$?$C�D�B A$B.B$G E�J$J ��#%����#%��+ F C$C 0�#
?$@$A$G.@$C$C D�A.C$I$C$C�D E�C.?�D D�G$A.B ��#%����#%��+ F C$C 0�#
?$@$A$G.@$C$C D�A.C$I$C$C$A D�C.H$B E�C�D ��#%����#%��+ F C$C 0�#
?$@$A$G.@$C$C D�A.C$I$C$C$J G�DKH$B A$C$J.B ��#%����#%��+ F C$C 0�#
?$@$J$C.@$C$C D�A!D�A$C�D�C E�C A ��#%����#%��+ F C$C 0�#
I$@$G$@$C.C D�A!D�H$C$C$J A9E G ��#%����#%��+ F C.C 0��
I$@$G$@$C.C D�A!D�H$C$C$G A$G�D I�E ��#%����#%��+ F C.C 0��
I$@$G$@$C.C D�A!D�H$C$A$A J$A9E�D H$J$? ��#%����#%��+ F C.C 0��
I$@$I$@$C.C D�A.A�D�C�D�B D�J.?$? E�G$C ��#%����#%��+ F C.C 0��
I$@$H$@$C.C D�A.A$A$C$C�E J�E�A D$D�J ��#%����#%��+ F C.C 0��
I$@$H$@$C.C D�A.A$A$C$C$B E�?.J$A D�G$C.J ��#%����#%��+ F C.C 0��
I$@$H$@$C.C D�A.A$A$C$C$G I$?$I J$C$C ��#%����#%��+ F C.C 0��
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:<;1= �-,$���.�
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I$@$H$@$C.C D�A.A$A$C$C$? J$G.J$B D�A$C.B ��#%����#%��+ F C.C 0��
I$@�D�C.@$C$C D�A.A$J$C$C$A B$?$?$?!D J�D�I.G ��#%����#%��+ F C.C 0��
I$@�D�G.@$C$C D�A.A$H$C�D�I H�DKG$H A$?$H.A 2-���.�3���9( F C$C 0�#
I$@�D�G.@$C$C D�A.A$H$C$A�E J$G.G$? I$B$A ��#%����#%��+ F C$C 0�#
I$@�D�G.@$C$C D�A.A$H$C$A$G E�D E�I J$C$?.G ��#%����#%��+ F C.C 0��
I$@�D�G.@$C$C D�A.A$H$C$A$? A�E�J$B.H G$I$H.? ��#%����#%��+ F C.C 0��
I$@�D�G.@$C$C D�A.A$H$C$J�D D�C.I$H D�H$I ��#%����#%��+ F C.C 0��
I$@�D�G.@$C$C D�A.A$H$C$J$A E�D E�I I$C$C ��#%����#%��+ F C.C 0��
I$@�D�?.@$C$C D�A.J$C$C�D�B J$I.?$G D�C$C!D ��#%����#%��+ F C.C 0��
I$@�D�I.@$C$C D�A.J�D�C$C$J J$A!D�G H$J$B ��#%����#%��+ F C.C 0��
I$@�D�I.@$C$C D�A.J�D�C$C$B A�DKH$B G�E�J ��#%����#%��+ F C.C 0��
I$@�D�I.@$C$C D�A.J�D�C�D$D G$B.J$? D�I$B.C ��#%����#%��+ F C.C 0��
I$@�D�I.@$C$C D�A.J�D�C�D�A D�B$B�E�A E�A$C.C ��#%����#%��+ F C.C 0��
I$@�D�I.@$C$C D�A.J�D�C�D�B A$I$I$G.G ?$B$H.I ��#%����#%��+ F C.C 0��
I$@$A�E�@$C$C D�A.J$?$C$A$B D�C$C�DKJ A$B$J.C ��#%����#%��+ F C.C 0��
I$@$A$B.@$C$C D�A.J$I$C$C$H D�C$C�D.D ?$A 2-���.�3���9( F C.C 0��
I$@$A$B.@$C$C D�A.J$I$C�D�H G$H.J$I D�B$B.G ��#%����#%��+ F C.C 0��
I$@$A$B.@$C$C D�A.J$I$C$A$C A$H$H$B!D G$?$A.? ��#%����#%��+ F C.C 0��
I$@$A$B.@$C$C D�A.J$I$C$A$H D�C$C�D E D$D�H.G 2-���.�3���9( F C.C 0��
I$@$A$B.@$C$C D�A.J$I$C$J$? A$H.A$A D�J$G.A 2-���.�3���9( F C.C 0��
I$@$A$B.@$C$C D�A.J$I$C$J$I D�A$J$C.C E�D�B.? 2-���.�3���9( F C.C 0��
I$@$A$G.@$C$C D�A.J$H$C�D�C A�E�B$B.C G$C�E�J ��#%����#%��+ F C.C 0��
I$@$A$G.@$C$C D�A.J$H$C�D�A A$H$B$C.H G�E�B9E ��#%����#%��+ F C.C 0��
I$@$A$G.@$C$C D�A.J$H$C�D�J D$D�B$?.I A$A�E�? ��#%����#%��+ F C.C 0��
I$@$A$?.@$C$C D�A9E�C$C$C$G H$B.H$H E�I$B.B 2-���.�3���9( F C.C 0��
I$@$A$?.@$C$C D�A9E�C$C�D�B E�G.B�D A$J$?.H 2-���.�3���9( F C.C 0��
I$@$A$?.@$C$C D�A9E�C$C$A$G D-E�H�DKA D$D�H.I 2-���.�3���9( F C.C 0��
I$@$A$I.@$C$C D�A9E�D�C$C$I A�D�G$?.B G$A$B.A ��#%����#%��+ F C.C 0��
I$@$A$I.@$C$C D�A9E�D�C�D�C D�A�D�B.? J$J$B.? ��#%����#%��+ F C.C 0��
I$@$A$I.@$C$C D�A9E�D�C�D�J B$I.B$I D�G$G.C ��#%����#%��+ F C.C 0��
I$@$A$I.@$C$C D�A9E�D�C�D�I B$B.H�E A$?$I.B 2-���.�3���9( F C.C 0��
I$@$A$I.@$C$C D�A9E�D�C$A$G ?�E�J$? A$H$?.I 2-���.�3���9( F C.C 0��
I$@$J$C.@$C$C D�A9E�J$C$C$G D�C$C�D E B$A$B.I 2-���.�3���9( F C$C 0�#
I$@$J$C.@$C$C D�A9E�J$C�D�C D�C.C$A J$H�D 2-���.�3���9( F C$C 0�#
I$@$J$C.@$C$C D�A9E�J$C�D�A B$J!D�B D-E�DKI 2-���.�3���9( F C$C 0�#
I$@$J$C.@$C$C D�A9E�J$C�D�? A$J$C�DK? B$I$?.I ��#%����#%��+ F C.C 0��
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I$@$J$C.@$C$C D�A9E�J$C$A$C D�?.A�E E�D$D ��#%����#%��+ F C.C 0��
I$@$J$C.@$C$C D�A9E�J$C$J$? G$I.B$G H$B$I 2-���.�3���9( F C$C 0�#
I$@$J$C.@$C$C D�A9E�J$C$J$I D�C.J$? D$D�G 2-���.�3���9( F C$C 0�#
I$@$J$C.@$C$C D�A9E�J$C�E�A B$I.B$A H$H$B 2-���.�3���9( F C$C 0�#
I$@$J$C.@$C$C D�A9E�J$C�E�? D�G$?$J9E G$G$A.B 2-���.�3���9( F C.C 0��
I$@$J�DK@$C$C D�A9E$E�C$C$? D�C$C�DKJ E$E�B.H 2-���.�3���9( F C.C 0��
I$@$J�DK@$C$C D�A9E$E�C�D$D E�H.G�E D�A$?.B ��#%����#%��+ F C.C 0��
I$@$J�DK@$C$C D�A9E$E�C�D�J E�C.A$I H$G�D ��#%����#%��+ F C.C 0��
I$@$J�DK@$C$C D�A9E$E�C�D-E D�I$I$J!D E�G$I.C ��#%����#%��+ F C.C 0��
I$@$J�DK@$C$C D�A9E$E�C$A$J D�C$C�DKA B$C$H.J 2-���.�3���9( F C.C 0��
I$@$J�DK@$C$C D�A9E$E�C�E�D ?$B.I�E J$G$G.J 2-���.�3���9( F C.C 0��
H$@�D�@$C.C D�A9E�B$C$C�E D�C$C�D E D�G$G.? 2-���.�3���9( F C$C 0�#
H$@�D�@$C.C D�A9E�B$C$C$G B�E.E�A A$G$C.I 2-���.�3���9( F C.C 0��
H$@�D�@$C.C D�A9E�B$C$C$I D�C$C�DKA D�A$I.H 2-���.�3���9( F C$C 0�#
H$@�D�@$C.C D�A9E�B$C$C$H B$C.J$A B$?$J 2-���.�3���9( F C$C 0�#
H$@�D�@$C.C D�A9E�B$C�D-E D-E�D$DKH B�E�G!D 2-���.�3���9( F C$C 0�#
H$@�D�@$C.C D�A9E�B$C�D�B I$?!D�C D�H$J.J ��#%����#%��+ F C.C 0��
H$@$A$@$C.C D�A9E�G$C$C$H D�H.?$J H�E�C 2-���.�3���9( F C.C 0��
H$@$A$@$C.C D�A9E�G$C�D$D ?$C$J J$J�E 2-���.�3���9( F C$C 0�#
H$@$A$@$C.C D�A9E�G$C�D�J A$?9E$E D�A$?.I 2-���.�3���9( F C$C 0�#
H$@$A$@$C.C D�A9E�G$C�D�B D�C$C�D E D�G$B9E 2-���.�3���9( F C$C 0�#
H$@$A$@$C.C D�A9E�G$C�D�I A$A�E�I.A E�I$G.B ��#%����#%��+ F C.C 0��
H$@$J$@$C.C D�A9E�?$C$C$? D�?.I$I D�G$G.? 2-���.�3���9( F C$C 0�#
H$@$J$@$C.C D�A9E�?$C�D-E B�D E�A E�?$C9E 2-���.�3���9( F C.C 0��
H$@$J$@$C.C D�A9E�?$C�D�B A$G�E�J.I ?$C$I.C ��#%����#%��+ F C.C 0��
H$@$J$@$C.C D�A9E�?$C�D�? ?�E�G$A D�H$B9E ��#%����#%��+ F C.C 0��
H$@$J$@$C.C D�A9E�?$C�D�I D$D�J�E.E A$I$I.H ��#%����#%��+ F C$C 0�#
H$@$J$@$C.C D�A9E�?$C$A$? G$B.?�D G�D�J.? 2-���.�3���9( F C.C 0��
H$@$J$@$C.C D�A9E�?$C$J$C B$I.?�E B�E�I!D 2-���.�3���9( F C.C 0��
H$@$J$@$C.C D�A9E�?$C$J$J E�J.H$I E�C$G.H 2-���.�3���9( F C.C 0��
H$@$J$@$C.C D�A9E�?$C�E$E D�C.J�D H�E�H 2-���.�3���9( F C$C 0�#
H$@$J$@$C.C D�A9E�?$C�E�B G$G$I J$C$? 2-���.�3���9( F C$C 0�#
H$@$J$@$C.C D�A9E�?$C�E�? D�G$C$G.C E�I$C 2-���.�3���9( F C$C 0�#
H$@�E�@$C.C D�A9E�I$C$C�D G$A.C$H J$C$J.G 2-���.�3���9( F C.C 0��
H$@�E�@$C.C D�A9E�I$C$C$G D�B$J$C.B E�D$DKB ��#%����#%��+ F C.C 0��
H$@�E�@$C.C D�A9E�I$C$C$H J$B9E�B J$J$C!D 2-���.�3���9( F C$C 0�#
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